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IK AWKgTrO© Trflglf 


This diagnostic lest is designed to help you to pinpoint the weak areas in your 
ackgiound. Sit aside 1 hour to lake this test. Cheek your answers with those at the 
end of the test. Then evaluate yourself. 



Note;- Physics paper of ECAT contains 30 questions while MCAT contains 
questions, so extra questions have been added in the sample paper. 


(D 


( 2 ) 


( 3 ) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


An obseiver standing on a railway platform. Observes frequency of a whistling 

liain to be 2.2kHznad 1.8 kHz of the approaching and the receding train. What is 
the speed of train 

(a) 30ms' 1 (b) 20ms' 1 

(c)lOms* 1 (d) 60ms' 1 

A capacitor has he capacitance of 0.0000000006 F, it can be written as 

(a) 6nF (b) 6 pF 

(c) 60pF (d) 600 pF 

The velocity vector of a certain unifomi circular motion is given by v = ai + bj 

.The acceleration vector will be 

(a) ai - bj (b)aj +bi 

(c) ai + bj (d)aj - bi 

Three forces of each magnitude IN act from one corner towards the other three 
corners of a square. Their sum has the magnitude nearest to 
(a) 3N (b) IN 

(c) 5.5N (d) 2.4N 

A man lifts a body to a height of lm in 30s. An other man lifts the same mass to 

same height in 60s. The work done by them is in the ratio 

(a) 1:2 (b) 1 : 1 

(c) 2:1 (d) 4:1 

For a particle moving in uniform circular path 

(a) both velocity and acceleration are transverse 

(b) both velocity and acceleration are radial 

(c) velocity is transverse and acceleration is radial 

(d) velocity is radial and acceleration is transverse 

A source of sound frequency 600Hzis placed inside the water. The speed of sound 

in water is 1500ms' 1 and in air it is 300ms' 1 . The frequency of sound recorded by 

an observer who is standing on air is 

(a) 3000Hz (b) 900Hz 

(c) 600Hz (d) 5 1 0Hz 

As an electron moves through magnetic field the magnitude of force on electron 

(a) decreased (b) increased 

(c) remains same (d) can’t predicted 
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(9) 


( 10 ) 


( 11 ) 


( 12 ) 


(13) 


(14) 


(15) 


(16) 


(H) 


(IS) 


(19) 


— ;', lirP d in a cathode ray tobe 

Hoc arc the electrons MJJ?d ^ ^ % p]ate s 

(a) by applying an elect 

(b) by heating a meta filamu 

(c) by ionization of the air 

K 4scc. Ate 1 no it moves on angle of 45" ils 

angle of projection is (b) tan ! (4) 

(a) tan;«) (d) ta n'(2/3) 

A stone Ms dropped from the top of tower of height ol 40m. At the same time 

B is'projacted tenth; .bottom W,0Ci ' f 

such that the stones collide midway. The initial speed ol second stone B is 

(a) 5ms-' W 2 ■ 

( C isms* 1 (d)IOtns 

A particle is moving along a circular path with constant speed. 1 he acceleration of 
the particle is 

( a ) o (b) along the tangent 

(c) along radius (d) along circumference 

The value of e/m for positive rays is 

(a) > e/m of cathode rays (b) < e/m for cathode rays 

(c) equal to e/m of cathode rays (dj none of above 

The equation represent actinium decaying to thorium 

227 

si*Ac“ — v 9[ >Th + Y ? Which particles does Y represent 

(a) alpha (b) beta 

(c) gamma (d) neutron 

Al! of the following arc unit of energy except 

p) p 1 » (b) kilo watt 

Y Joui ® (d) kilowatt hour 

& ° u *"* is 10N makin s » i '"= lc of6 ° 

S I? w (b) 14 ‘ 1N 

-pi t ’ i , . (d) 2 ON 

i,y * <-*» * - te , 
the earth, is " ^ ^ ace of t5ie earth) in terms of R, the radius o. 


(a) W2 R 

b T 

(c) 4lR (d) V2 

When an A.C source is conned d) 2R 

(a) current leads lire voltage in “ ross a res ‘te 

(b) current Ia f behind voftage iiiphas e 
c current and voltage are i„ samo pha* 

(d) any one of above may be trim , . 

Which of the following does not effeo/n'' 12 U ^ 0n res tstance 

(a) electric field applied in direction nF lc m °hon of moving electron 

(b) Mag. Field applied indirection of 



( 20 ) 


(71) 


( 22 ) 


( 23 ) 


( 24 ) 


( 25 ) 


( 26 ) 


( 27 ) 


( 28 ) 


(29) 


( 30 ) 
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( 20 ) 


( 21 ) 


( 22 ) 


(23) 


(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


( 30 ) 


(e) electric field perpendicular to direction of motion 
(d) mag field peqiendicular lo direction of motion 

If the radius of earth decreases by I % with density remaining same, the g on the 
surface 

(a) decreases by 1% (b) increases by 1% 

(c ) dec reas cs b y 2 % (d ) i ncrea sc s b y 1 , 5 % 

An electron is injected into a uniform magnetic field with components of velocity 

parallel to and normal' to the field direction. The patii of the electron is a 

(a) helix (b) circle 

(c) parabola (d) straight line 

Doppler shift in frequency docs not depend upon 

(a) actual frequency of the wave (b) distance of source from listener 

(c) velocity of sound (d) velocity of observer 

Velocity of sound is greater m solids than in gases because 

(a) density of solids is high and elasticity is low 

(b) both density and elasticity are low 

(c) density is low and elasticity is high 

(d) elasticity of solids is very high 

The dimensions of which of the following are same as that of impulse 
(a) momentum (b) velocity 

(c) force/ time (d) none 

The distances traveled by body falling from lest in tire V\ 2 n(J & 3 Rr seconds are in 
the ratio 

(a) 1:2:3 (b) 1:3:5 

(c) 1:2:9 (d) none 

A ball covers a distance of 5m when projected with a speed of 10 m/s. What are 
the two possible angles of projection (g “ IQm/s 2 } 

(a) 45*, 45° (b) 30 l \ 60“ 

(c) 1 5°, 75" (d) 10 p , 30“ 

Two bodies having ICE in ratio 4:1 and masses in ratio 1:4 have linear 
momentum in ratio 

(a) 1:1 (b) 1:2 

(c) 2:1 (d) 1:4 

How much the momentum of a body would increase by increasing the ICE by 
300% 

(a) 50% (b) 75% 

(c) 100% (d) 150% 

Two satellites are moving is the same circular orbit around the earth. They must 
have the same 

(a) mass (b) angular momentum 

(c) K.E (d) speed 

If the following properties of a wave the one that is independent of others is 
(a) amplitude (b) velocity 

(c) frequency (d) wavelength 
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(37) 


(38) 


(39) 


(40) 


(41) 




a paramagnetic 


$4. 







(31) 


(32) 


(33) 


(34) 


(35) 


(36) 


called (b) inversion temp 

(a) critical temperature ^j) neutral temp 

(c) curie temp . . nl „ de of soft iron? 

Which of the following is n ^ c0 |- e of dynamo 

(a) electromagnet ^ magnet oi loud speaker 

(c) core of transformer h power decreases by 

If current in a electric bulb drops by / ,^ P 

( a ) 1% (d) 0.5% 

§ .pi-, « »r.im.iiu* 

If R/C* for a gas of gas is 2/7 the gas could be 

(a) polyatomic (b) hetroatomic 

(c) diatomic (d) monoalomic 

92 U 238 decays through a series of transformation to a final stable nuclide. The 
particles emitted in the successive transformations are 
a f P a a 

Which nuclide is not produced during the series 
(a) 9i Pn 2M , (b) s8 Ra 226 

(c) »Th 130 (d) , 2 U 234 

A young’s double slit set up for interference is shifted from water to air than 
fringe width 

(a) fringe width increased 
(c) fringe width remain same 
Two masses of 1 
momentum are. 

’ O’) 4:1 

( , c)L2 , (d) 2:1 

In a purely capacitive circuit the current 
(a) leads the emf by tt /2 tu\ i 

(c)are in phase £ lags the emf by tt/2 

From the top of a tower of i # f b ° th & c ) . , 

velocity (2gh) l/2 . ft striker ti,~ 1 a P a, ticle was thrown horizontally wl1 ' 1 
equal to c »ound at a distance from the foot of the tower 

(a; h 

(c) 21i (b) h/2 


(b) fringe width decreases 

(d) fringe pattern disappears 

and 4kg are moving with equal K.E. The ratio of their 


IF A - 2i + 3i-6k and B = 4; ^ 3 h/2 

12k. Angle 


(a) 45° 
(c) 0° 


(4. The angle of projection for which (| 


Angle b/w A & B i 
(b) 60” 


is 


(c) 60° 



^ nnd horizontal range arc cq l 
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(44) 


(45) 

(46) 

(47) 


(48) 


(49) 


(50) 


(51) 


(52) 


The trar 
ultraviol 
(a) 5 -> 
(c) 4 -> 
A radios 
that woii 
(a) 1/8 
(c) 5/8 
What is 
(a) 1.5b 
(c) 4.78? 
Which c 
(a) x-ray 
(c) radio 
Two bal 
is throwi 
(a) hall i 
(c) both 
A partic 


the angle 


(53) 


(a)0 
(c) ti/2 
E,M,L a 
respeeth 
(a) time 
(c)mass 
In interf 

(a) crcat' 

(b) dcslr 

(c) const 

(d) not c 
Two res 
connect* 
two rcsi 
(a) 3:1 
(c) 1:3 
A sens 
magnet 
(a) metr 
(c) woo 
After 2 
The act 
sample 
(a) 600 
(c) 300 
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(45) 


(46) 


(47) 


( 48 ) 


(49) 


(50) 


( 51 ) 


(52) 


(53) 


ultraviolet radiation. Infrared radiation will be obtained in the transition from 
(a) 5 —> 4 (b) 3 — > 2 

(c) 4^2 (d) 2 -> 1 

A radioisotope has a half-life of 5 years. The fraction of atoms of tins material 

that would decay in 15 years will be 

(a) 1/8 * (b) 3/8 

(c) 5/8 (cl) 7/8 

What is the charge on an a-p article? 

(a) L51 x 19" ,9 C (b) 3 JSxlO^C 

(c) 4.7 8x 1 O' 1 y C (d) zero 

Which of the following waves have longest wavelength 
(a) x-rays (b) infrared 

(c) radio waves (d) visible light 

Two balls A and B are thrown from a running train ball A is just dropped while B 
is thrown horizontal outwards. Which of the two will reach the ground earlier. 

(a) ball A (b) bah B 

(c) both at same time (d) data is inadequate 

A particle executing one-dimensional motion finally conics to rest what will be 
the angle between acceleration and displacement during motion. 

(a) 0 (b) % 

(c) ti/ 2 (d) rJ4 

EfVfL and G denote energy, mass, angular momentum and gravitation constant 
respectively. The dimensions ofBL7M' G“ 

(a) lime (b) length 

(c)mass (d) angle 

In interference pattern, energy is 

(a) created at the position of maximum 

(b) destroyed at the position of minimum 

(c) conserved but is redistributed 

(d) not conserved 

Two resistors In parallel have their resistances in the ration 1:3. A source is 
connected to the combination. The ratio of heats produced in a given time in the 
two resistors is 

(a) 3:1 (b) 9:1 

(c) 1:3 (d) 1:9 

A sensitive magnetic instrument can be effectively shielded from outside 
magnetic field by placing it inside a box of 
(a) metal of high conductivity (b) plastic 

(c) wood . (d) soft iron 

After 23Cdays the activity of radioactive sample is 6000cps(counl per second 
The activity reduces to 3000cps after another 140 days. 1’hc initial activity ol the 
sample in cps is 

(a) 6000 (b) 9000 

(c) 3000 (d) 24000 
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(55) 


(56) 


(57) 


(58) 


(59) 


(60) 


Two point Panel 0 are : ma,l JJ , "^ ns from P to Q is 
The work done in moving 100 on, % „ „„ * i n -« J 


the potentials ofl 0 V and -4 V resp^^j- 


(a) 9.60 * 10- 11 J 
(c) 2.24 x 


(b) -2.24 *10". 
-a g.SOxlO -’ 1 


(d) 


J 


,.m . mits a „ a particle to become thorium which c„ lils . 
The uranium atom <nU cmi wh£tt is t h e atomic number of protactinium 


particle to become protactinium. 

(a) 90 
(c) S9 


(b) 91 
(d) 92 


J 


-r - , .. ntpr ,, com bined with a concave lense of po WfT 

A convex lens of power 4 dioptw is cornu f outer 

iftonter The combination will behave as a 

adoptu. llie co “ , . {1 ( b ) Convex lense of ,5m focal length 

w , . ,, / convex lense of lm local length 

(c) Concave lense ofl m focal length (ci; worn e 

A radioactive isotope has a half life of 2minules. What can be deduced from this 
statement. 

(a) after 1/2 minute* 1/4 of the isotope remain 

(b) after 1 minute, 1/4 of the isotope remains 

(c) after 4 minutes, 1/4 of the isotope remains 

(d) after 4 minutes, none of isotope remains 

A boat is sent across a river with a velocity of Skm/h, If the resultant velocity of 

boat is 10 km/h, the river is flowing with a velocity of 

(a) 12km/h (b) 6 km/h 

(c) lOkm/h (d) 2km./h 

The displacement of a body is zero. The distance covered by it 

(a) is zero (b) is not zero 

(c) may or may not be zero (d) depends upon acceleration 

A neutron of mass m moves with velocity V at an angle of 60 to the direction of 

magnet, c field ‘B\ The force experienced by the neutron is 

Tjy . ■ (b) BV cos 60 

(c) BV sin 60 (d) Zero 
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cciencc that deals with 
'Physics is an cspcnmci ‘ their mutual 

the study of mater, end gy ■ 


relationship" 



Biological sciences 
(dealing with living 
sciences) 


Physical Sciences 
(co neerned wi th non 
1 ivi ns things) 



C 

< 


Measi 


G 

0 


a 


Tlie silicon chips [processed form sand) are utilized in the development of 
computers and electronic devices use to control the various systems. We create 

“ C0mputers ’ thus interc °nnecting various work stations with 


PHYSICAL QUANTITIES 

Physical quantities are 
physics cue expressed in tertns 
° CLASSIFICATION 


measurable quemtities and the laws 
of them 



o 

c 



uy- 


£ ! 


; 


■ r 



} X * 

ly+ - 

L — _ 

KM-a 



Chapter 1 



('liain of Mechanical Quantities 





Measurements of the quantities require the following steps. 

0 Comparison ol quantity to be measured with a standard measuring tool. 

0 Encoding the result of comparison in standard format containing a 
suitable precise number along with appropriate unit. 

« Basic quantities => could not be expressed in term of other 
quantities 

« Derived quantities => based on the other physical quantities 
° Measurement of basic quantities requires the choice of standard. 

Ideal standard should be accessible & invariable. 


C) 

X 

Oo you know? 


Idea] standard measuring tool should be 
foot proof via accessibility & invariability 

L/ 



Prior 1960. three measuring systems were in practice. 
o CGS System [centimeter, gram, second) 

° EPS System (foot, pound, second), or British Engineering system, 
o MRS System (meter, kilogram, second) 
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J . 


After 1960, internationally accepted standard is SI system. In system 
international (SI), there are three types of units. 
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Lcngiii (L) 

Timo (T) 

M3S3 (M) 

Votccily (hT) 

Acceleration (L/T") 

Force (MUT 2 ) 
Work (ML 2 /T 2 ) 
Energy (Ml^/T 2 ) 
Power (ML 2 /T 3 ) 


aasaa-i 

second (s) 
gram (Q m ) 
crrVs 

f ^ cm's' 2 

m/s ■ — 

- nS 

i dyn9cm = ero_ 

joule 


US. Common 

fool (ft) 


second (s) 
slug 
ft/s 


ft/s 

b 


slug ft/s‘=pound(lb) 
lb ft - ft tb 


erg 


j/s = watt (V 1 /) 


erg/S 


ft ib 

ftlb/s 




NOTE: Many ether derived units are also used for other derived quantities. 

SCIENTIFIC NOTATION 

The standard to express the number in term of power of ten is 
' called scientific notation. 

Some standard prefixes for power of ten with their symbols arc 
presented below:- 


factor 

Prefix 

Symbol 

JO-Je 

atto 

a 

10 15 

fernto 

i 

JO' 2 

pico 

p 

10 -a 

nano 

n 

10 * 

micro 

u 

10* 

milli 

m 

JO' 2 

cent i 

c 

io- j 

deci 

d 

101 

deca 

da 

1(P 

kilo 

k 

10 G 

mega 

M 

JO 9 

gig a. 

G 

! W™ 

Lera 

T 

J 0 15 

peta 

P 

1QW 

exa 

At 

E 





_SH 


yow lm ow? 

h 

There should be one non-zero digit to th 
left of decimal in scientific notation 




ERROR 


■ The difference between standard 


and ex Perimental values is error. 
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Classification of Errors 

° Assignable Errors (systematic errors) 


° Un assignable Errors (Random errors) 


Assignable Errors 

The errors to which we can assign a cause usually they follow same 
trend q[ variations so a cause can be assigned to them e.g, Errors occurring due 
to the EC of the measuring instrument* 

Remedy 

Such errors can be controlled experimentally while carefully monitoring 
the measurement process* 


Un Assignable Errors 

To which we can't assign a cause because thev do not follow a trend. So 
these errors are due to unknown causes. 

Remedy 

These errors can't be controlled experimentally, but a statistical tool ol taking 
average of several values is employed to minimize them. 

SIGNIFICANT FIGURES 

0 


Uncertainty in the measurements leads 
us to establish some standard to write the 
numerical value of a measurement, termed as 
significant figure. 

" In any measurement, all the accurately 
known digits and the first doubtful digit arc 
named as significant figures; 1 


Do you know? 

Greater the significant 
figures in a measurement 
the more accurate it is 


Rules of significant figures 


In order to determine significant figures in a number we must follow the following 
rules: 

(1) Alj the non-zero digits are significant figures. 

For Example: 

3,456 has four significant figures, 

12,3456 has six significant figures. 

0.34 has two significant figures. 

(2) Zeros between non-zero digits are significant. 

For Example: 

2306 has four significant figures. 

0894 has six significant figures. . , , 

(3) Zeros locating the position of decimal in numbers of magnitude less than one 

are not significant. 

For Example: 

0 7224 has only one significant figures. 

n'o000034 has two significant figures. * 

Pi P ; na | xe ros to the right of the decimal point are significant. . 
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^Example: ni f ic ant figures. 

numbers greater than one are not 

(S) Zeros that locate 
si g n if i cant. 

For Example: . . flr , nt figure. 

30000 has only one s sniffcani '9 _ 

i 2 nooo has two sig njf^jjg^-.— ^ iir calculatio ns m Results 
Ru^sfoLdiofei^^ by a digit, obtained^ 

The No. of sigmhoant » or division should not be more 

of arithmetic operations muftiplicauo . 

1 ^ J- I'fl- f'Ttrflf'Q P fj". 


0L d co ttle 
than th e 


VI <-4 3. ■ Jt 

least accurate digits, e.g< 


4.54 x 2324 7.8944/063 

"7,3365 


1 , J JOCJ . , * XI T 

The result should contain three significant figures as the least accurate 
aigiLs to be operated under these operations contain tines significant figure 
numbers, so rest of the digits are dropped* 

Rounding off Data 
Rule # 2: 

Tf the digit to be dropped is greater than 5, then add r T r to the last digit to be 
retained and drop all digits farther to the right, 

For example: 

3-G/Z fs rounded off to 3.68 if we need three significant figures in measurement. 

3.677 is rounded off to 3.7 if we need two significant figures in measurement 
Rule # 2: 

'* ,han S - then !imp,y dr0 '> 11 » lthout **""8 “V 

For example: 

3.032 is rounded off to 6.63 if we neprl 

5.632 is rounded off to s 6 d tnree significant figures in measurement. 

Rutr# 3: 6 ‘ 6 ir WS need two ^nificant figures In measurement. 

rl\ h rf 2 9it t0 be dro PP e(:i exactly 5 them 
(A) If the digit to be retained ic ,u . 

For example: ° ^ n ' ^ Sn J us ^ drop the "5". 

6,65 is rounded off to 6 6 if we 

is ™ nded off to 6.466 "f we Sl s £ nm “ n t figures in measurement, 

Fo! Limpte? 1 10 ^ ret3ined iSodd ' add 4 ,9 to f 't ant fiQUreS in mGasL!rement ' 


'-75 is rounded off to 6 4 if 

3 ememLVr ZeraV^ t0 S ' 468 * we — fi9Ures in measurement, 

g ^ember. zero is an even numh., d fout s <9nificant figures in measurement. 


Remember: 7or„ t, lf we 

— 4 eio is an even numbpr " 

-.05 ts rounded off to 3 o if , 

PRECISION & Artr upA^y ' " eed two significant fiaurp<: 

lPrecision~ ~ L u 9ures in measurement. 

The precision of a T ^, 

device. ' ' leasi rrernent k rtni 

Smaller the ‘ de ^ mined hy the inslrw nem 

measurement. ‘ ‘ C ° Unt of i nstrum 

uine nt t more precise 


or 
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lltf 
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Accuracy 


The accuracy of a measurement depends upon the fractional or 
percentage uncertainty in the measurement 

Smaller the percentage error, more accurate is the measurement. 
Absolute uncertainty is equal to the least count of the measuring 
instrument. 

Assess ment of Total Uncertainty in the Final Result 

Total uncertainty in the final result can be determined by the 
following rules: 


°Iri addition and subtraction we consider the significant figures on the right side of 
decimal point. This means that only as many digits are to be retained to the right 
side of decimal point as the number with fewest digits to the right of the 
decimal point. 

For example: 4.345 + 23,5 =27.845 (actual answer by using calculator) 
Answer after rounding off: 27.8 

° In multiplication and division , the number obtained after calculation of two or 
more numbers must have no more significant figure than that number used in 
multiplication or division, Forexampte: 4. 3458 x 2.7 =11. 73366 (actual answer by 
using calculator) 

Answer after rounding off: 12(because 2.7 has only two significant figures) 

°For power factor the power is multiplied with the percentage uncertainty. 
oFor average value of many measurements, the mean deviation from the 
average value is the uncertainty in the average value, 
open time measurement, uncertainty is obtained by dividing the least count of the 


timing device with the number of vibrations, 


Q 


DIMENSIONS 


Do you know? 

Counting more number of vibrations 
can reduce the uncertainty m the 
timing experiments. 


Each basic measurable physical quantity is represented in term of 
base quantities by a specific symbol for them written with in square 
brackets is called dimension 


The dimensions arc helpful In- 

❖ Deriving a possible formula 

❖ Checking the homogeneity of a physical equation or formula. 


Q 

o 

o 

o 

o 


limitations of Dimensional Analysis 

Dimension analysis has no information on dimensionless constants. 

If a quantity is dependent on trigonometric or exponential function, this method cannot be 
used. 


In some cases, it is difficult to guess the factors while deriving the re] a turn connecting 
two or more physical quantities. 

This method cannot he used in an equation containing two or more variables with same 

dimensions. 
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(U 


(2) 


( 3 ) 


(')) 


( 5 ) 


( 6 ) 


( 7 ) 


( 8 ) 


( 9 ) 


( 10 ) 


(H) 


sciences.' 

Which one is not a brancli o p . ^ ', lstronom y 
(a) chemistry ^ biology 

(c) geology mystic is same as that of 

The dimension of energy tonsil) ^ 

(a) pressure acceleration 

(wS pS«y «f » »lld object cannot be changed by the apphcalta, „ 
farce 

(a) length » 

(c) area (ti) speu 

For what physical quantity is the pascal a unit. 

(a) stress pressure 

(c) Young’s modulus (d) all ol these 

in scientific notation numbers are expressed in 
(a) power of ten (b) powers oi two 

(c) reciprocal (d) decimal 

1021 can be written in scientific notation as 
(a) 1 .024x1 CP (b) 2 10 

(c) 0.000976 (d) 1/0.00097 

Prefix deen represents 

fa) 10i tb] 102 

(c) UP (d) 1CH 

Hie error in measurement may occur due to 

(a) inexperience of a person ' (b) the faulty apparatus 

(c inappropriate method (d) due to all reasons in a . b and c 

The unccrtamfy m a measurement may occur due to 
fa) limitation at nn instrument 

(b) natural variation of the object to be measured 

(c) inadequate of technique U ed 

(d) all given in a, b and c 
Random enois can be reduced hv 

(a) taking zero correction 

(b) comparing the instrument vritb „ 

s »*«C" mMe accurate ° no 


(d) all methods explained 


T m a, b and r 

In any measurement the significant Z 

(a) all accurately known and -m 1 11 fl S ures are 

(b) only accurately known, diaifa ° Ubtful di S its 

(c) only doubtful digits & 


(d) all accurately known digits ; 


^ ^eflrst doubtful digit 
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A digit zero in a measurement 

(a) may be significant may not significant 

(b) always significant 

(c) always insignificant 

(d) significant only if left to a significant figure 

( 1 3) Number of significant figures in 0.0 1 73 arc 

(a) three ’ (b) four 

(c) five (d) two 

(14) Smaller the least count of the instrument more is the measurement 

(a) accurate (b) precise 

(c) accurate and precise (d) none of these 

(15) Which system of the units is a coherent system of units in mechanics 

(a) CGS ’ (b) MKS 

(c) FPS (d) A11 of these 

(16) ML _1 T“ 2 is the dimension of 

(a) force (h) pressure 

(c) momentum (d) energy 

(17) Dimensional analysis is helpful for 

(a) deriving a possible formula 

(b) checking the homogeneity of a physical equation 

(c) verification of laws 

(d) only a and b are correct 

(IS) Wli i ch equ atio n is n o t di me n s ion al ly c o rrc c t? 

(a) E=mc= (b) Vf=Vi+at 

(c) S=W (d) S = i/2at 2 

■ (19) SI unit of coefficient of viscosity is 

(a) Kg.rn.S- 1 (b) Kg mWS 1 

(c) Kg.m.S (d) Kg 1 . nr 1 . S' 1 

(20) Three students measured length of a needle with meter rod and recorded 
as: (i) 0.2145m (ii) 0.21m (iii) 6.214m, Which one is correct record? 

(a) only (i) (b) only (ii] 

(c) only (iii) (d) both (i) and (ii) 

► (21) One light year is equal to 

(a) 9,5x10 IG m (b) 9.5x1 O' G see 

[c] 9 5xl0 l5 Km [d] 9.5x1 0 lB c'm 

(22) Absolute uncertainty in a measurement depends upon 

(a) magnitude of the measurement 

(b) least count of the Instrument 

(c) percentage error in the measurement 

(d) system of unit 

(23) Steradian is the Si unit of 

(a) plane angle 

(b) solid angle 

(c) both plane angle and solid angle 

(d) neither plane angle nor solid angle 

(24) Which pair has same dimension 

(a) work, torque (b} work, energy 

(c) energy, torque (d) all are correct 
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wifj J L. ^ * . ; X | result o 

Total uncertainty. _ 

measurement, 18 ^ unce rtainUes 

(a) sum of their absolute un LainUe s 

b difference 0 f Uieir ah o ute un ^ 

(c , product of their abso u^unce r ^ inties 

(d! division ^ theu-abso lu mumple? 

(26) Which one is the highest i ■ ^ beta 

(a) giga f c j) clcca 

(c) mega 

(27) One feinto stands for 

(a) 10 '5 ' J u ‘ 

(c) 10* lcl) , 

(28) Percentage uncertainty in radius r is 

volume of sphere is 
(n) 4% 

(c) 8% 

(29) The unit of feree Is 
correct pair? 

[a) Newton, n 
(c] newton, n 


^ 

^mecffroni the subtraction 


'.'o 


(30) 


(31) 


(32) 


(33) 


(34) 


if (35) 


(d) 10-“ 

2%. The percentage uncertain^ f 

J IE I 


(b) 6% 

(d) 9% 

and its symbol is 


.. Which is U lc 


<?(36) 


(b) Newton, N 

iw 1.UWIU1I, ii (cl) newton, N 

Which of the following length is more precise measured by th 
instrument having least count of 0.00001cm, (1) 5cm (2) 5 00cm I- 
5.000cm (4) 5.00000cm ' ' 

ta) 1 (b) 2 

(c) 3 (d) 4 

Which one is the derived quantity in SI units' 7 

(a) electric current (W .u„, . 

(cl plane angle electric charge 

Which one is the C amount of substance 

(a) Mewlo „/L^ ° f ‘he unit of pressure? 

(c) Newton /meters , newton/metert* 

Which one is the dimensions n ewton/Metei^ 

(a) fcvt dimensionally correct equation? 

(c) V=St ^ S=Vit+ 1 /2at 3 

Zei o error of the instrument i«s n TT 
(a) random error a h'pe of 

(c) systematic eixor personal error 

In multiplication and division of Classified error 

(a) percentage uncertainties nr rr * easu reme nt 

(b) absolute uncertainties are adderi^ 

(c) percentage uncertaintT dded 

(d) absolute uncertainties are^- dlVided 

The number of significant fil mdecl 

(a) thee Sures in 5,400 arts 

(c) two (b) fiv e 

(d) none 
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Q 


o i educe the uncertainty in the timing experiment 
UU use highly precise instrument 

(b) conduct at room temperature 

(c) count more number of vibration 

(d) both a and c 

The number of significant figures in the length of a bar 9800mm 
measured by meter rod are 

[b) three 

(d) none of these 

2% increase in length. The increase in 


(a) four 
(c) two 

A wire when heated shows a 
cross-section area would be 
(a) 1% 

(c) 4% 


(b) 2% 

(d) 8% 

Which of the following is not a correct representation method for prefixes 

(a) 1mm (b) 10km 

(c) 1000pm (d) both [a) and (b) 
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Physical Quantities 

( A property of the matter 
associated with 
measurement) 


Scalar quantity 
(having magnitude but no 
direction) 


Vector quanti ty 
(having magnitude as well 
as di recti on) 


COMPARISON OF SCALAR AMD WFfrrnp 


Particulars 

Scalars 

Vectors 

Definition , 

Non-clirec tinned physical 
quantity 

Directional physical quantity 

Examples 

time, volume , work & flux 

Displacement, uelocitq & torque 

Representation 

requirements 

Numerical value 
Proper unit 

Numerical value 
Proper unit 
Direction 

Subtraction 

By simple arithmetic rules 

By special rules 

Addition 

By simple arithmetic rules 

By special rules 

Multiplication 

By simple arithmetic rules 

By special rules 

Division 

By simple arithmetic rules 

Not possible 
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T Do Y ©y 

Angular representation of vectors involves . 
measurement of angle with positive x-axis in 
anticlockwise sense. 





Vector Operations: 



Rectangular Coordinate System 
Two-dimensional 

It consists ol two mutually perpendicular lines, called x-axis and 

y-axis. One angle is used to specify the direction of a vector in two- 
dimensional coordinate system. 

Three-dimensional 

11 consists of three mutually perpendicular lines called x-axis f y- 
axis and z-axis. 


The diicction of a vector in three dimensional rectangular 
coordinate system is specified by three angles making with x, y and z- 
axis respectively. y 



Origin 

The point of intersection of mutually 
coordinate system. 


perpendicular lines in 


rectangular 
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A DD I no N AN DSU BTR ACT I ON 0 fTeOTO RS 


can add and subtract vectors by head to tail rule that states: 

loin Qre arran 9ed in such a way that tail of each next vector 

ioininnts ,rr Gad ° J itS Preceding vector, then the resultant is obtained by 
jouimg tail of first vector with the head of last one 11 



Adding two vectors A and B graphically can 
be visualized like two successive walks > with 
the vector sum being the vector distance from 
the beginning to the end point. Representing 
the vectors by arrows drawn to scale, the 
beginning of vector B is placed at the end of 
vector A. The vector sum R can be drawn as 
the vector from the beginning to the end 
point. 

The process can be done mathematically by 
finding the components of A and B, 
combining to form the components of R, and 
then converting to polar form. 


Vector 


It is a single vector that has the same effect as all the vectors to be 

added. 

Unit Vector 

It has magnitude 1 and direction of it is along the given vector. It is 

A. 

obtained by dividing the vector with its magnitude i.e. A -A/ | Aj 
Some commonly used unit vectors are 


i - unit vector along x-axis 
t j - unit uecf'or along g-axis 

k - unit vector along z-axis 

r- unit vector along position 
vector 

u - unit vector along normal 
(perpendicular) 





*7&rn or rfu .ll VectOt 

• — - magnitude zero and arbitrary direction. Its symbol is O and used 


as vector identity for addition. 
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Negative of a vector , but has opposite direction e.g. 

It is a vector of same magnitude tun. nf=> u n M 

^ LC TRS J. 


Point to Ponder 
We cannot add zero to null 
vector. 


Equal Vectors (j- — 7 — — — 

Vectors having same magnitude anusame direction are said to he equal 

vectors 

Parallel Vectors 

The vectors that have only same direction are called parallel vectors 
Anti parallel Vectors 

The vectors that have opposite direction are called anti parallel vectors. 

Position Vector 

It represents the position of a point with respect to origin in a coordinate 
system. Its symbol is r. 

In two dimensions, r = a/ + b} 

In three dimensions, r = a?+b}+c£ 



) p (a, b) 


X 


MULI IPLIC Al ION OF A VECTOR WITH A SC A1 AB (NUMBER! 

0 Resultant remains a vector " " — 

9 Magnitude may or may not be changed as number can be i or >1 

negative? ^ “ may be Chanfied> ^ number can be positive or 

e.g. if number = n & vector = A, then after multiplication 

New vector = 11A 

_ Magnitude = n times the magnitude of A i e n A 
Dimensions of scalar and vector 'nm 
dimension of new vector. aso mifp ipifed to give ike 

RESOLUTION OF A VECTOR 

° Reverse of addition of vectors. 

0 Re P lacin g of single vector by two or more than j lw , 

0 Vectors obtained by resolving a vector are c-'ilir i CCtors ' 

• Component of a vector ts 

Minimum possible components of vectors arc two ^ dl ° n ' 
Maximum possible components of a vector are infinite 
RECTAITOULAR COMPONENTS OF A V RP.Tni? te ' 

o Components of vector which are mutually per nendimHr ^ ■ , , 

° i0 ap f )I i r sim P le trigonometric formulae we resolve vcct m- - CaCh P 1161 ' ' 

two mutually perpendicular components called rccMnv T” & plane lnto 
e.g. Liea octangular components 


o 

0 
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~ AcosG ___ 

- AsinS— (jj) 

Direction of components is 
governed by angle *G’. 

A VECTOR FROM KECTANOTifiTR 

Squaiing and adding (i) and (ii), their simplification yields. 

I A |= -plx 2 + Ay 2 (Cos J 0+Sin 2 0=l) 

Eor direction dividing (i) and {ii) 

(A ^ 

0 - Tan ' ■ 



V A x j 

AD-OiT>.QE QE V E CTORS BY RECTANGULAR COMPONENTS 

° Let lesultant oi two vectors A and B he R. Its magnitude is given as 

Where 

A-ij; = Ajc + 

Ry — Ay + By 


o Direction of the resultant vector is determined by 
0 = tan- 1 (Ry/R,) 

o For any number of vectors tile magnitude of the resultant 
R - V{Ad-B x +C X +. ) 2 +(Ay+By+Cjf+ )■- 


0 = tan * 1 (Ay-fBy 4- Cy +**,.+* /A* 4- +Cx 4- ] 

o Remember following diagram- 


y 


A 

(All p ositive) 


(Sine positive) 

x 

T 0 C 
(Tail positive) (Cos positive) 

> J 


Keeping in mind the conventions for measuring angle of resultant vector, 

you can ca lculate the angle using the tabic below: - 
^ /nti-t-ai r3T*£i"rti4 An tfT p Antf! 


Situation 


r, — > Positive 
Rv — > Positive 


Rx -> Negative 
r v — > Pos itive 


R x — > Negative 
R v Negative 


p x _> Positive 
N^ahye 


Quadrant 


1 st 


2nd 


3 rd 


4 th 


Angle 
calculated 


0 


0 


G 


e 


Angie calculated according 
to conventions . 


* = 0 


$ - 180-0 


cp = iSO+0 


<$> = 360-0 
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Product of 
Vectors 



— . 

Scalar 


Vectors 

products 


Product 



Point to Ponder,,., 

Is a Current (I) scalar quantity or 
Vector quantity? 




SCALAR OR DOT PRODUC 1 5 

If product of two vectors is a scalar, 
product 

A * B AB cos 0. 


then is called scalar product or dot 


Example of dot product 

Work (scalar quantity) is dot product of force and displacement vector. 
Characteristics of scalar product 


Let us consider two vector A and B to elaborate characteristics. 
Scalar product holds commutative law i.e + 

13 = B.A 

° Ho Ids asso ci a tio n la w i . e . 

mAjiB = uAjuB — nuiA.B (rn and n are numbers] 


o II A,B -0 means 6=9G° or [a J - 0 or = 0 or both, 
o For unit vector i a j , k 

^ jrs n A, 

h ■ J ~ J ’ k = k * 1 j =0 

° To angle between two vector to 
be multiplied. 


M 


0 — Cos 


-] 


A x B x + A y B v 4 - ' 


\ 


AB 


J 




©© You Mstjow? 

Scalar product of two parallel 
vectors is equal to the product of 
thcii magnitudes only. 




0 The result of product of two equal vectors i* , ,, 

magnitudes, (Self scalar product) . ^ q the square ° r their 

A.A = A\ 

VEC 1 OR OR CROSS PRODUCT 

*" il<S ““ "a*rr*uct 

cont! > lnlll g vectors A and B. 


Cross product does not obeys commutative law 


0 AxB^BxA 
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a A x A = O t therefore, /,x /, _ 


■*■ A 


;x; = A-x a- - o 

° AxB=AB ° A if 0 = 90°. therefore, i, x j = A . j x k = i„ k x 7, = j 
c AxB= - AB n" if 0 = 270“ 

0 in ( A x B ) = (mA) x B — A x mB 

° AxB = 0* if 7T I! fT 


if both v f t U ° n any VCCt0r iS reversed cross P roduct becomes negative 

lMJolhvectors are reversed no change in cross product 

A x B =(A y B; - B y Ajr + (A lBx - BA) f + (A,B V - B, :Ay ] Id ' 

OR 


AxB = 


r 

A x 

B x 


f 

Ay 

By 


k" 

A, 

B. 


.Q 


° Scalar triple product gives volume 
of parallelepiped. 


E3© Y©eu Know? 

The vector product of two vectors 
gives the urea of parallelogram. 




A - (BxCU AxfByCz - CyBJ - Ay(B.,Cz - C S B Z ) + A, {B*C y - C, : B_ V ) 

Ax Ay A z 

Bx By 

Ck Cy C Z 


A,BkC= 


TORQUE 


A physical quantity, which produces angular acceleration, is called torque. 
Dimensionally torque resembles with work. 

J=D 



id 


o 

o 


Torque is a vector quantity. 

T=? x F = rF sinO fi 
Magnitude of torque is given as; 
i = r F sinG 

t - r F if 0 = 90° 

SI unit of torque is N-in. 

Torque is rotational analogue of force. 
Following factors affect torque: 


An inclined door automatically 
closes doc to the torque 
produced by horizontal 
component of its weigh t. 
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Chapter 

i Sg£2 i position vector or^ointof application of force 

3. Sine value of angle! of rotation, then no torque 
If line of action of force l P asscs 
is produced. 

t - r F sinO 

OR i = (r sinG) F. 

where r is component of position vector perpendicular to force and 
r, = r sinG is called moment arm of torque. 


OR 

r = r (F sinO) 
i ~ r Fi 

which shows that only perpendicular component of force contributes to 
torque and horizontal component does nothing in case of torque. 

° If 0 = 0° or n then r_ - 0 m and F ± == ON so that x = 0 Nm. 

* Direction, alterations 

(a) II F is reversed, then direction of torque is also reversed. 

(b) II r is reversed, h t hcn direction of torque is also reversed. 

(c) Ii both 1r* and F both are reversed then the direction of torque remains 
unchanged. 

COUPLE 




CONE 

The c 
follow 
1 SI Cc 
The. s 
Le. 


2 nd _C 
The 


■p 


equilibrium 


Couple = Pxd 


If a body keeps its state of rest or uniform mntir 
1 any forces, a is said to be in perfect equilibrium. 

JHIWS OF EqtULTRKinmw 


invariant under 



■J / 
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CONDITIONS OF EQUILIBRIUM 

'I he conditions of equilibrium can be stated in terms of coplanar forces as 
follow:- 


1 st Condition of JSquilibrmm 

The sum of forces acting on a body is equal to zero* 

be- 

LF>Q 

j For coplanar forces 

ZF 0 and EF y = 0 

o 1 st condition or equilibrium controls the translational equilibrium ol the 
body, 

2 nd Condition of Equilibrium 

The sum of torques acting on a body should be equal to zero, Mathematically 

ZT = 0 


Anticlockwise torque = clockwise torque 
2 [U| condition of equilibrium controls the rotational egiiilibrium oi the 


body* 


^ Bo You Know? 

Both conditions of equilibrium must be fulfilled 
for a body to be in complete equilibrium 
weight, 

W 




system 


ID 


( 2 ) 


(3) 


(4) 


(5) 


[ 6 ] 


(7) 


( 8 ) 


( 9 ) 


( 10 ) 


9 


( 11 ) 


is also called 

(a] polar cooroiudte tern (d ) spherical cc 

- ■ -’-ordinate si specified by 


- ,hr coordinate si s 
Rectangula s y S tem 

f,i nolar coordinate 


> u . 

(b) Cartesian coordinate system 

L herical coordinate system 


[b) 

(d) no angle 


(b) normal on a surface 
(d) z-axis 


d cylindrical coordinat or , g spec ified t 

The direction of a veclo [b) tw0 an gle 

(a) one angle 
(c) three angle 

Addition of vector obeys ^ distributive law 

(a) commutative lav/ ^ a p gj ven laws in a, b and c 

(c) associative law t is corr ect about force and velocity 

Which of the following statement 

(a) force and velocity both arc scalar s 

(b) force and velocity both are vectors 

(c) Force is scalar and velocity is vector 
(dyg) force is vector and velocity is scalar 
Unit vector rT is along 
[a) x-axis 
(c) y-axis 

Coser + Sin0j A is a 

(a) vector 

(b) position vector 

(c) vector in the direction at angle 0 with x-axis 

(d) unit vector in the direction at angle 0 with x-axis 

Maximum number of rectangular components are 
a one , 

(Cj three (b) 

Maximum number or comnonenUnV ~ 

(a) one components of a vector may be 

(c) three (b) Uv ° 

Which one is not correct for a 

(a) has direction 6=45“ with x-aSs ^ V2 
(h) has magnitude 2 

(c) has magnitude 2 and rlir^v 
W) has magnitude -2 ^ 0n ^==45° 

The resultant of two forces n f 
magnitude of the is also equal 

(c) 90“ [b] 6 Qo n the two forces is 

Vhat is the angle that tv, . (d) 1 20° 

A= 2i A +Vl2 j“ c le given vectoring i 

(a) 30° :ak es with y-axis? 

(c) 90° 


with y-axis 


to 


lilt 


On) G0° 
(d) 120“ 



\ { t 

iiii- 


(12) 

In 


san 


(a) 


(c)l 

(13) 

T\v( 


pre 


(a) 


(c) 

(14) 

T tv 


(a) 


(c) 

(15) 

If A 


(a) 

(r>) 

(16) 

[L) 

Wh 


(a) 


(b) 


(0 


(d) 

(17) 

m 


(a) 


(c) 

(18) 

Ou 


(a) 


(0 

(19) 

If e 


un 


IdJ 

(c) 

(20) 

Nv 

(a) 

(c) 

o (21) 

Wl 

(a) 

f f] 

(22) 

Es 


(a) 

fH 

(23) 

It 


be 


(a: 


(cj 

-“(24) 

Ai 


m 

(a 

(c 



- ■ — — — ^ V 1 W* ■ V 
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i'lil 


* (13) 


(14) 


(15) 


(16) 


(17) 


( 20 ) 


<3 ( 21 ) 


( 22 ] 


(23) 


5(24) 


a vector have 


• (18) 


(19) 




same h sign? Uadrant ^ tW ° rectanguIar components of 

f a ] 2 m (b) 2 «i 

(c) both 1st and 3 «i (d} 4lh 

mSechon^ l nfvJ nd H B arC T Mng angle G wlth cach oth er. The scalar 
piojecuon of vector B on vector A is written as 

(a) A.B/A (b) A.B/B 

(c) A.cos 0 (d) both a and b are correct 

I\vo vectors are A = 3r+2jMrt& B= -3h-2j''+k\ then 

(a) B is anti parallel to A (b) B is negative vector of A 

- -V ® ^ las ne gatiye magnitude (d) B is perpendicular to A 

It A=B, which of the following is not correct? 

(a) A .B =A\B* " (b) |A| = [E 

(c) | A" j = | B" | (d) AB" = B/! 

Which of the foil wing is a scalar quantity 

(a) the braking force needed to stop the car 

(b) the heat needed to boil some water 

(c) the effort needed to hammer a nail into wood 

(d) the thrust needed to lift a rocket off the ground 
Which one is not a correct relation? 

(a) AxB = AxB (b) j AxB | = - [ BxA j 

(c) AxB = AB SmGn- (d) BxA = AB SinG(-n-) 

Out of the following set of forces, the resultant of which cannot be zero 
(a) 10,10,10 (b) 10,10,20 

(c) 10,20,40 • (d) 10,20,20 

If east, west, north, south, up and down are representing the direction of 

unit vectors, then east x south has direction along 

(a) west fb) north 

(c) down fd) up 

Null vector is a vector which has 

(b) no specified direction 
(d) both a and b are not correct 


(a) zero magnitude 

(c) both a and b are correct 

Which one is_a unitvector?^ 

(a) ^3 1? + V3 V3 k A 


(c) V3/3 i* + -J3/3 j A + v'3/3 k' 


(b) 1/V3 i' + 1/V3 j A + 1/V3 k A 
(cl) both b and c are correct 
Easy method to determine angle between two vectors A and B is 
(a) their dot product fb) their cross product 

(c) head to tail rule (d) right hand mile 

The magnitude of cross product of two vectors is equal to the dot product 
between therm The angle between the two vectors is 
(a) 30° (b) 45“ 

(c) 60“ (d) 180“ 

An airplane flies 400m from north and the flics 300m south and then 
flies 1 200m upwards then net displacement is 
(a) 1500m (b) 1200m 

(c) 900m l d ) 700m 
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( 26 } 


'( 27 ) 


( 28 ) 


( 29 ) 


( 30 ) 


6 ( 31 ) 


( 32 ) 


( 33 ) 


Vector contains more 


( 34 ) 


( 35 ) 


A 

information 


information 

(b) direction 


thah scalar, what is this 


e>ctt 


5 


C tr 


(a) acceleration j d j resu itant 

applied at one point and all arc Iyin$5 


( 36 ) 


Five'equal forces of ION each are applied at .one point all are , lying in 

one plane. If the angles between them are equal, the resultant force will 

be 

(a) ION (k] 20N 

(c) 10^2 N 


( 37 ) 


(dj zero 


Torque acting on a body determines 

(a) acceleration (b) linear acceleration 

(d) direction of motion of the body 


( 38 ) 


(a) acceleration 
(c) angular acceleration 
The dimension of torque 
(a) [MLT 1 ] 

(c) [MIXT^] 


( 39 ) 


(b) [ML3T- 1 ] 

[c] imm (d) [MLAT] 

A body will be in complete equilibrium when it is satisfying 

(a) 1st condition of equilibrium 

(b) 2nd condition of equilibrium 

(c) both 1st and 2nd condition of equilibrium 

(d) impossible 

A body in equilibrium is 

a ! res ; (b) in motion 

(c) at rest or m uniform motion (d) all are correct 

shISdZSe f £ CeS aC ‘ ll,S ° n 2 b0t,y “"P “ in equilibrium. They 

(a) concurrent rm 

(c) parallel , non concurrent 

Which of the following pairs does oiiT 

(a) torque and energy fhl ave ltie ntical dimensions? 

(c) energy and work L raomentum and impulse 

A central force is that which ‘ maSs and mome nt of inertia 

(a) can produce torque 

(b) can t produce torque 

(c) some time can or nrln^ t 

(d) has no relation with torque ’ S ° mC Ume can>t 
It is easier to turn a steering wheel with h » , 

hand because 1 1 hoUl bands than with a single 

fbl Znf rating f ° rCe tacre ases on the wheel 

(b) two forces act on the wheel 1 

(c) two hands provide firm grip 

(d) couple acts on the wheel v-avic; lie ^ 

A force of ion is acting along ' ' mp0nent aI ™g x-axis is 

la) zero * 

(C) 100N ® 1Q N 

(d) 5N 


( 40 ) 
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(37) 


(38) 


(39) 


(40) 


The unit vector in the direction of vectoFX= 2 i- 2 J + k i 

. ^ + * }/(b) (b) [2i-2j+k)/ 9 

(e) (2? ^2/ + 40/ q , ~ ~ ^ 

T h J J/ d (d) {2i~2j+k)f 5 

Themag„ ltutieofr . [j , xk , )is 

(b) 1 

(d)i 



is 


(a) 0 
(c)~l 


(a) first h qUadr3nt ’ ° nly vaIue of ' tan ' wiU be positive? 

(b) second 


(c) third 


(d) both 1 st and 


.I'd 


If Aj- A* i + A , j + A, k B = B J + By j. + B l; k then 

(a) A . B = A X B X + AyB y + A,B Z (b) A . B = A> : B y + A y B z + A i: B v 

= AyB * + A ^ + (d )A.B= A x B x + A y B y + A.B X 

I he ci oss product oi two vectors is zero when 

a they are parallel vectors (b) they are anti parallel vectors 
(cj they are perpendicular vector (d) both a and b are correct 



4 
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INTRODUCTION 


The^concept of stale of motion and rest arc described relative to the observer. 

a body does not change its state w.r.t surroundings, it is in the state 
or rest. 

If a body changes its state w.r.t surroundings, then it is in the state of 
motion. _ n 

A moving body can posses both states of rest 
and motion, depending on the observer. 

DISPLACEMENT 

Displacement is a vector that depicts the change in the position of body from 

initial to final position. _____ Q 

DISTANCE 


(b 


The length of the path 
between two points is 
called distance. 


Bo you know? 

When a body moves along straight line then the 
displacement coincides with the distance traveled. 


SPEED 

VELOCITY 

o The ratio of distance 

o Time rate of change of 

covered by a body to the 

displacement is called 

time taken is called 

velocity* 

speed. 


o Scalar quantity. 

o Vector quantity. 


Both have dimensions [LT 1 ] and are measured in m.s- 1 
Their classification is as follow:- 


Q 




p© 2 /© iuj know? 

Tor a body moving with 
uniform speed, Jts 
instantaneous and 
average speeds arc equal 
to each other. 


f 


Information 

A boat in current is a goad example oF relative velocity 


Vekdlyof :Kc 

ftilll lOjJUCt to ihrWdtCJ. 

V, 


BW 


-[> 


u % 

V HhV M 


veVjfiTy tji 
Viilfr wilh 
. ,rMpo:MotJie 

XVEj-iMihr 

wbaiyellwi 

no 

Ebrtis. 

V Ii( ; = V [W ■*" V \VF. 

water rsusod nwcasani 
ifiilcfnwJijto riteftfixe liurti*. 
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of velocity is called 


acceleration . a - 


Av 

At 


Acceleration may be produced by the variation of: 

(a] magnitude of velocity i*e. speec 

(b] direction of velocity 

(c] both magnitude and direction of velocity. 



Variable 

acceleration 


Average 

acceleration:! 



Instantaneous 

acceleration 


Positive 

acceleration 


Acceleration 
due to gravity 



Acceleration is a vector Quantity measured in are-*. Ire dimensions we 

T "•*» acceleration Is 

seeded IZLZl^ redu “ s *> “»• «sauve 

GRAPHS 

Graph is a pictorial display between two dependent quantities. 

D jsplgeementJ^rm Graph 

8 d-t graph shows relation between i-Kcni-™ 

■ i M If' Ph T*" H*** '"formntta " “"*• 

2 fr °r the graph is cc l ua l to velocity. 

2- If slope increases, the body speeds un 

3. f slope decreases, the body slows clown 

4- Ii d-t graph is straight line naniP.T 

rest (static equilibrium). ' ’ d t0 time the body will be at 

a« that — >V Uncling s ,„ lle ^ „ 
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Gi 

d 

rap In Shape 

t 

Slope 

Velocity i 

Constant 

positive 

Velocity is constant 

d 

t 

positive 

Velocity is increasing 

d 

t 

Constant 

(zero) 

Velocity is zero 

d 


negative 

Velocity decreases 


Velocity-Time Graph 


Velocity time relationship is expressed by graph by plotting statistical 
data on x-y plane taking velocity along ordinate and time along abscissa. 
Salient Features 



° The slope of velocity time graph gives acceleration i.e. 

- AF 

a - — - tan 6 = Slope of graph. 


o The area under the v-t growth gives the distance covered by object. 


Graph Shape 

i-y •. ? 

Slope 

Acceleration 

V 

t 

Constant 

positive 

Acceleration uniform 

V 

k . 

Constant 

negative 

Is uniform deceleration 

v 

— - — t 

Constant 

(zero) 

Acceleration is zero. 

V 

' — — — — - t 

Variable 

Body is moving with variable 
acceleration. 
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LASa otM2I»^ lre in his book named fBB^ , 


W^ggST- * «. h . 

sssr.**-* 6r objKts VI s n ° l "“*•* 

to the speed oflight 

pi law dm i_g£inertm _ 

JfSF = 0, then a - U 


z y =nl r => a 1 /a 2 = m 2 /m 3 

3 fd lam ^ 

F aR - -Fu.-V or r action - - r reaction 

o Action snd reaction forces novel acts on the same loo civ. 


Inertial Frame 

They are at rest or moving with uniform, relative velocity. Law of inerrr 
hold in these frames. 
jVon Inertial Frame 



Linear m 

It i 


0 Ur 
» Lir 

0 p = 
“ SI 
[M. 

Impulse 

If i 
the 

* Dh 

* Int 
o Tir 

Ch 


hHhSeSms' 1 ^ ^ rdatlVe velocit y- Law of inertia not hold 

Applications 


• * a force with which a body , s attracted towards the center i 


negligible angular acceleration^ ^ Iame reference because it has small 


o i n r „ '= C1 era uon. 

“ ^ inerUaI Server 


- *™g m a water nnnd 

Dnvina a car „n , 1 0nd - 
° Ldt on road. 


can sit. 




Law o f c 
In on isoi 


u Th 
o Til 


COLLISK 


Co 

boi 
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Linear ^nornesitnm 

n IS a characteristic equal to mass limes velocity ' 
p = mv J 

0 Linear “ 0mentLmi ls a Vector quantity and has direction. 
eai amentum depends upon 

Pccv pan, 


p - 0 if V - Q how 


massive the body may be. 


^ ncctI mo men ium are kg ttls 1 or Ns. Dimension of momentum are 

Impulse 


If neithu force nor its time of action is known (mostly due to its shortness), 
then we define impulse of force as; 

l = A = At 

Dimensionally TTs same that of linear momentum. 

° ^ ner hal mass is quantitative measurement of acceleration produced, 

& Time rate of change of momentum is equal to the applied force. 

° Change in momentum is equal to the impulse of the body. 



Cf) 


(fe 

1 he thermopore pieces inside the dinner sets protect the 
cups or other items from fracturing. Why? 

j 

•^J 



Law of conservation of linear momentum 
In an isolated system (Pi)totai = (Pr) total 

miVi-j-m 2 V2 = miVi+m 3 V2 

o The sum of change in momentum for two colliding bodies is zero, 
o The total linear momentum of an isolated system remains constant, 

COLLISIONS 










Collision is said to be taken place if some son of interaction appears between 
bodies due to their closeness. 



Elastic collisions 
(K.E and linear momentum 
both are conserved) 


Inelastic collisions 
(only linear momentum is 
conserved) 


: coats — n orie dim en S ton is that one, in which colliding bodies 

° doVot deviate from their line of motion, after the collision. 

In case of bodies undergoing elastic collision in one dimension. 


KIPS Entry Test Series 31 


www.topstudyworld.com 


TOP 



Chapter.^ 



Vi+V’i = V 2 + V'2 

Speed Tf ^proach = Speed of recession 
After collision^ + 2m.V,/£H™j 

Tfises of elastic collision 

Case I : if mi=m 2 

then V' i ~V 2 

Case II : [f nii=m 2 

then V'i=0 


& 

& 

& 

& 


v 2 *0 

V' 2 =Vi 

v 2 = 0 

V'2 = Vl 


til en v I’-U v-k v z 1 « j 1 

In both cases I & II due to the same masses of the colliding bodies their 

velocities after collision got interchanged, 

nr. tf ^ ^ a, M 


Case HI: If 

mi»m2 

& 

V 2 =0 

then 

V'!=Vi 

& 

V' 2 =2V 

Case IV: If 

nii«ni2 

& 

V 2 =0 

then 

V'i= -V 

& 

V' 2 =0 


FORCE DUE TO WATER FLOW 

Water exerts force on a wall, when impinges over it. This force is equal to the 
product of mass flow rate of water and its velocity, 


i.e* 


F - —V 
i 


“ !>he " ,, "' ,,0n gl,cs us “ lto l ° invent tur bines that uses hydml 

JVIOIVIHM 1 UM & EXPLOSIVE FORCF.c; 

arc equal to the inmal m^entum of the faiifagTomb 0 ^^^ ^ VeCt ° r aC,dition 

0 hoids wen - The — > 

V = Z!1L V 

n -i U 

EBisS^ * fr “ t,0n 0f «* verity because „ >m , 

‘ m»!™ °' ,0CkCl ls to , aw ot 

f“™“°{'“tea,„ slsBo//ue , ' r ' -at, ° n 0f 

0 A typical rocket consumes ah on th 

0 SP e «d of gases expels by rocket J _ ,00 ° K S fuel in one second 

0 Instantaneous acceleration in th 4000 m /s. nd ’ 

Where in 015 rocket is i 

a ~ mv/M 

in - mass of the gases elected n 
M = mass of the rocket 1 d P sec °nd 

V = VelociLy of ejected gases 



Entry Test 


Series 


wwwT 0 pstudyworld com 






Chapte 



>o yow ki 


JiZ 


Tlic " i 

emptied from fucTit^ a.' j,f ever ^ 1 compartments. When a compartment 

and hence increasing the? ^ r ^ UC,ng the 0VeraiI niass of rocket 
- - - z. 1L1 - rcasln g die acceleration of rocket. 


QfEau atim « nf 

0 The accpternii'e /° be ^ at auer the whole tmjecioiy of projectile. 

of projectile ^ 9muity remains constant over the whole trajectory 


0 Neglecting the aerodynamics effects. 

Considering (he horizontal thrust force as zero i.e. assuming horizontal 
velocity to be constant 

PROJECllLE MOTION 








1 

Applications 
— — . — 


Range of 
projectile 


Height of 
projectile 


Time of 
Flight 

■_ : : -. — : — — J 



, ic maximum at point, of projection and at the 
0 Instantaneous ve ° at maximum height as V y =0. 

landing point and velocity remains constant throughout 

„ Horizontal component of projectile 

the projectile potion. become8 zero at maximum height and 

° Vertical component hits lhe ground. ^ 

then increases till pr J R = Range of projectile 

Note that ■ 

— _ n pi - Maximum Height ol pi ojt ctile. 

a x ~ U 

a'^±g 
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1 Horizontal and vertical coordinates of projectile at time 't 1 are given as; 
x - V 0 cosGo t 
y = VaSinGo t - 1 /2gt s 

> Trajectory of projectile is parabola in the absence of air friction. In the 
presence of air friction it is like parabola. 

H two identical balls are thrown simultaneously from same height one 

vertically and other horizontally, then both falls to the earth 
simultaneously. J 

rime to reach maximum height is given as; 
t - Vo sin 0 o /g 

Total time of flight is given as; 

T=2 V 0 sin Go / g 

Vertical range (height) is given as; 

H = Vo 2 sin 2 9 0 /2g 

which it comes back to ffale^Tof p^tion^ pr ° jection and P°int at 

R = Vo 2 Sin20 o /g - y? lL~ f K lS glVen as; 

Maximum ta™ rang ^ f t « 

K = V 0 s /2g and given as; 

te riorion n £±ieiahj 

' isctu e miff) ^ ^ 


projectile is 
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Droiech^^irin 1 ^^ velocit Y the range of projectile for two angles of 
gQo ^ 36 ec t ua ^ *f sum of the angles is equal to 90° i.e. 0i + 02 = 

Sketch. 011 ^ 1 an ^ C an< ^ ^ e *oht with angle is shown with the following 

. — . Q 



vfl 




Do you know? 

When angle of projection is 76° then range 
and height of projectile are equal to each 
other. 


w 


Application to Ballistic Missile 

o Ail im-porvered and un-gmded missile is called ballistic missile 
o Friction of air effects the horizontal and vertical motion of the missile 
o Ballistic missiles cue useful only for short ranges. 

Powered and remote control guided missiles are used for long ranges and 
precision . 


o 




(i) 


(2] 


(3) 


M) 


(5) 


( 6 ) 


m 


m 


[aj 


( 10 ) 


n ij 


(J2) 


j Chapter o 


What must change when a body is accelerating? 

fa) The mass of the body (b) The veloci ty of the body 

(c) The speed of the body (d) The force acting on the body 

A body is moving with uniform velocity. Its 

(a) speed changes M acceleration changes 

[c] direction of motion changes (d) displacement from origin changes 

A man is in a car is moving with velocity of 36Km/hi\ His speed with 

respect to the car Is 

(a) lOm/s (bj 36m/s 

(c) zero fd) infinite 

When velocity time graph is a straight line parallel to time axis then 
[a] acceleration is const (b) acceleration is variable 

(c) acceleration is zero (d) velocity is zero 

A body is moving in a circle at a constant speed. Which of the following 
statement is true about the body 

fa) There is no acceleration 

fb) There is a force acting at a tangent to a circle 

| g T icre is a r ° rcc actin £ away from the center of the circle 
(m I here is a force acting towards the center of the circle 
,/nen a person walk along cast, the force of friction is along 
' J east v (b) west 

fr °T ast t0 wesL W anywhere from north to south 
W has ZZ? veiocitics i^ecome equal when body 

M has variable acceleration molTIn'T ac , ccleraUon 

“ll'l* ° r m " V "" ,s ; ' Is '’ ca , I ^ taw of tolrlla? C e 


(c) 3"> lav/ 


(b) 2™' law 


When a horse pulls a cart, the forci dial' mak^lhe h ^ 
the force exerted bv maKes the horse r 


( 


by 

fajthc horse on the mourifl ■ mi n . 

( f :) the ground on the horse (,|) the erf T thC ground 

KS' aW8 fJ ° ll0f - h ° Id & od Particles ^ UlC cart 

(b) moving slowly 

(e) move with high velocity 

(d) move v/Jth veiocilveornn'ir.,ia, , 

g illw of ™ u on gives Ihc dgini jon <>CUy ° ril « IlL 
aj rest . Y 


tin forward is 


(h) motion 


fe) velocity , 

'f‘ ,aw 'h' motion gives the informal ion aL,,/ 

fa) force n * a, ^uta quantity 

(t;J velocity 2“» 

• "ij b °di force and accclcn 


H i on 
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(13) 


(14) 


( 15 ) 


(16) 


(17) 


( 18 ) 


( 19 ) 


( 20 ) 


( 21 ) 


( 22 ) 


( 23 ) 


(24) 


Chaptei 


Lins 


IaW of motion explai 
(a) effect of fo rce 1 

(c) existence of two forces 
Momentum depends upon 
a) torce acts on tire body 
(c) velocity of the body J 

velochy 3 ^ ° bJeCt fallin 8 in tire 

(?i) air resistance incrl 



(b] existence of a force 

W) existence of pair oi forces in nature 


(b) mass of the body 

(d) both mass and velocity of the body 

eat tb s gravitational field reach a steady 


(b) the earth’s gravitltonatS Vel0City 

m tun * onal decreases as the object falls 


(C) the mass of the object remains constant 

Wherf rT S f ° f the 0bject leases as it falls 
u lien a body moves 

with 

(a) distance 
(c) acceleration 


m 


a straight line then its displacement coincides 


[b) force 

fd) both (a) and fb) 

mien two bodies stick together after collision, the collision is said to be 
(a) perfectly elastic (b) partially elastic 

(c) completely inelastic (d) none of these 

Motorcycle safety liclmet extends the time of collision hence decreasing 
the 

(a) chance of collision [b] force acting 

(c) velocity ■ (d) impulse 

The collision between two bodies be elastic if bodies arc 

(a) solid and soft [b) soil and elastic 

(cj solid and hard ' fd) hard and elastic 

At maximum height on trajectory which of projectile becomes zero 

(a) acceleration [b) velocity 

(c) vertical velocity (d) horizontal velocity 

When car takes turn around, a curve road, the passengers feel a force 

acting on them in a direction away from the center oi the curve. It is due 

(a) centripetal force fb) gravitational force 

(cj their inertia 


gd) centrifugal force 


i ■ c-i ii in fr^plv under gravity. How much distance it falls during 

?« Vd 2- seconds of «. .notion, talcing 


g=10? 

(a) 10 m 
(cj 20 m 

What is the shape 
(a) straight inclined line. 


(b) 1 5 m 
[d) 25 m 

of velocity time graph for constant acceleiation. 

fb) parabola 

fd) declined curve _ .. 

in a system is inelastic in natme then 

When 

for the system but ICE remain conserve 

m tounommtum mm mm* 

fb) K.E changes but mo E 6hanges 

(c) both momentum ^ ^ conscrye^^^^^ 
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(cj inclined curve twimdies 

collision between the homes 


(d) both 
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(26) 


(27) 


(28) 


(29) 


(30) 


(31) 


(32) 


(33) 


(34) 


(35) 


Which shows the correct relation between time of flight T and maximum 
height H? 

(a) H=gT 2 /8 (b) H=8TVg 

(c) H=8g/T 2 (d) H=8/gT 2 

If an iron ball and wooden ball of the same radius was released horn the 
height IV in vacuum, then lime taken by both of them to reach the 
ground will be 

(a) Unequal (b) Equal 

■(c) zero (cl) none of these 

Taking off rocket can be explained by 

(a) l sl law of motion 

(b) 2 nd law of motion 

(c) law of conservation of momentum 

(d) law of conservation of energy 

Which of the following is not an example of projectile motion* 

(a) a gas filled balloon (b) bullet fired from gun 

(c) a football kicked (d) a base ball shot 

What is the angle of projection for which the range and maximum height 
become equal? 

[a] tan 1 1/4 (b) tan -1 4 

M tan 1 1/2 (d) tan -1 2 

The tli ms t on the rocket in the absence of gravitational force of attraction 

15 

(a) constant 
lb) not constant 

(ril C TTb r f thc , rate ° f ejccted Sases is constant 
luj constant for short range rocket 

““5, ° th f T «■ = 

the same direction the distance between n? ° f 6m/sec ‘ 11 the y move in 
4m /sec. Then their speeds ^ " <hem ,nc ^es at the rate of 

(0 6m/s. lm/s £ l m/ . s ' 

Distance covered by a tad, r„ ltag bo "^ 

(cl 39 2m ^ 19 - dm 

The distance covered by a body if time' ‘t™ 

(a)atV2 ooy m time t starting from 

tc) a2t/s s ri 

Flight ol a rocket in the space is an exarrmi^ r 
(a) second law of motion (b) thir/i ° 

(c) first law of motion f ,„ . d / w oI motion 

The trajectory (or path) of a projectile' J ° gravitatio] 

(a) straight line {b ) parabola 


seconds will, be 


rest is 


>n 


(c) hyperbola 


(d) circle 





Chapter 3 


( 37 ] 


( 38 ) 


( 39 ) 


( 40 ) 



Rocket engine lifts 

high velocity lhe eartil ' s surface, because hot gas with 

(a) react against the rocket and push it up 

(b) push against the air P 

(c) push against the earth 

(d) heat up the air which lifts the rocket 

Tom/°se C c and al IV water strikes normally at a speed of 

l um/ sec and at a discharge ofO.OOOlmVsec is. 

W fhl ION 

w WON Id] none 

Time rate of change of momentum is equal to 

(a] force (b) impulse 

(c) velocity (d) both (a) and (c) 

The range of the projectile at 30 * is Rbq and at 6Q<> is R $ 0 then 
(a) R30 = Rso (b) R30 = 2 Rqo 

(c) 2R30 ” Reo (d) R^o “ Rt5o if initial velocities are same 

Why Ballistic missile fails in some circumstances of precision. 

(a) due to their shape (b) due to air resistance 

(c) due to angle of projection (d) all of these 







(b) Work done by a variable force. 


Total Area= Lim 2 F C osO - Ad - = work done 

i=l 1 ' 


CONSERVATIVE FIELD 

° SSS acceleration is denoted b/T whose magnitude is 9.8m/.=8 
and dnecuon is vertically downward 

" >■ wo* urt * * ■”«- 

IlnJmd tffl/po*?S 0 l Path followed by body but depends on 

Example: Electric field. Gravitational field 
° Frictional force is non-conservative fnrr- P nm 
are propulsion force on rocket, force of a 

POWER 

Time rate of doing work is called power. 

Po l uer = work/ time 
° In. linear motion, pow er is given as- 

p = w/t = F?\T 

° fn angular motion , power is given as; 


P -TXO 

Average power is given as; 
<P> = <W>/t 

“ Fav d/t 


Oo you know? 

A person having more power 

han other person does „ ot n]eans 

kc verse is also true. 




Instantaneous power is given as: 
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0 

0 

□ 

0 

0 


p — Limit Aw/ At 

■ Af ->0 

If <P> = Pim, then body does wnri- ^ 

Unit of power is watt defined A 1 Constant rate. 
IWslj/i sec ' aas ’ 

J h.p - 746 uiatt = 550,/oot pound/^c " 
Commercial unit of electricity is k wh fn 

imvn=3.6noc J M 


Work energy Principle 

“Work done on the body equals chanae 

v f T—n ■■ \ ■■ 


its K.K’ 
i.e. 

ENERGY 


in 


Work - (K.E)j-(K.E) { 




Do you know? 

H a spring is compressed 
then work done on its 
equals the increase in its 
elastic potential energy. 




3,2.1 


Ability of a body to do work is called energy . 


|TRAM£FER Of 7 

[energy 


may otciji’ 


ENERGY 



5 constUlilkcd by 
— — ■ 


J . 2. 4 


CONSERVATION 
OF ENERGY 


rctiflti in 


winch far olsj cc ir. in 


■l 

HE 

ENF 

r— - 

iAT 

:rgy 

E P ICJ LI LH 1 1 




■Tippcaf'; m 

1 . 3 . 3, i 


run at.- 


iIUi> !i> 


“1 . 4 


TYPES OF ENERGY 


1.2.4 


1. 2. 4, 1 


KINETIC ENERGY 


i. a 


POTENTIAL ENERGY 


due? (O 


I JUY Hj 


FRICTIONAL 

FORCE 



E I c FtifCOS 


Forms o f energy 


msm 


E.E 


Gravitational P+& 


Elastic P,E 
Electric F.& 


m 


Ability of a body to do work due lo 

motion 


wn «> 

position in qrauiiationoL^—- 
'jpncittnn fn elecine jicla. 


k>WW$3'& 


1/2 mV 2 = p 2 /2m 
P- momentum 


nr g h 


lcx s /2 


q A v 


SmUcation s ot GrmjitgMSI^^y body 0 n surface of earth is given as 

7 Absolute grawtahonaH^ ^ 

R 
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Chapter: 4 — feren c e level of potent. ■ 

Negative sign due to selecting the zero re 
energy at infinite distance front ear ■ can ; um p higher than 

Due to smaller value of g on moon, a 

Due to smaller value of g a man can 1 1 un las tei on moon. 




Do you know? _ _ 

The gravitational force holds inverse square relationship with the 
distance of the object from the center of earth. 


o Escape Velocity 

The minimum initial velocity required by an object on earth to escape ji am 

earth* s gravitational field. 

V„ c = V2G / R. - V2g t Rj 

Value of Vo*, =11.2xl0am/s=6,96iriiles/s=11.2km/s 

=25000 miles /h=4Q32Qkm /h 

Escape velocity is independent of the mass of the body , 

INTER CONVERSION OF K.E AND RE. 

0 Jn absence of air , friction we get 

mgh = V? mV 2 
V - V 2gh 

° then bCdy ^ dr ° ppcd from height ' h ' t0 CEirth ' s surface in presence of air. 
-Loss in P.E = gain in K.E + mode done against air. 
of ato then; 11110 ™ upwatd in ^Rational field in the presence 

/a the ahsenfo/jf “ ^ * RE + W °'' k donG gainst air. 

increase in K.E = decrease in P F 
CONSERVATION OF F.NFl jnv 

Energy cannot he destroyed. It can be iran^™,„i r 
total amount of energy remain constant. ' c lom 0110 kind into another, but 

When a cup is dropped (lie P.E changes to K p i , 

K.E changes to heat and sound but total at each instance is S roiint k ,!,e 
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Funcifimcnial Principle 

Conservation 
of Momentum 


funtinmenfai Pjinoip X 

— j Conservation 

of Energy 


Fonda rncntal Principle) 

Conservation 
of Angular Momentum 


shov >5 tsp in n>sny 
farms, in ir_5 



NON-COMVENTIONAL SOURCES of ENERCY 


Energy 


from 'fidts \ 

, \ 

XA 


Wain Jj afaihfJ |g Ta][ 

an «iialr r-lEcd man&ir 
from uptlfcarn li> dnrni 
it reart 


Tin: energy of 
fuflMa water derives 
tli? iuibfisi 


Turbines <Hve 
jjcncraligi^ to- 
product eletlricilv 


Noti conventional 
source of energy 


Encr&y 
from Waves 


X 




X 


Tithl nVuvtiJSeit atltl 


they [rodute a 

Hiis rr-::: : h, ;■ 

strong winds 


relative mowemert in 1 

movement it used to 

pmOttfi []i> waves 


duel; float iUli tislaire | 

nti etpcin'riiy ? 

cm the water surface 

1 

flout. 

gcneKJtors-s i 



Energy from 
Biomass 




Convriltd Inin 


Direct 

rcilly 

E! berets s 

coubtiitson 

J'erritnUllen 


Do you 

• t iip „« rouality twice a day. 
i water in the sea ruugu j 

The tides raise the water 
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Enornu from Waste ProauciQ 



Normal incidence of solar energy outside the earth’s atmosphere is about 

1 4 Kvm-2 


o 

□ 

Q 


& 

O 


O 

0 


L4 Kwnr 2 

Sola;' energy reaching on the surface of earth on a clear day at noon is 
about 1 Kwht 3 

Ethanol obtainedfrom biomass is a replacement of gasoline. 

Methane obtainedfrom biomass is a replacement of natural gas. 

Sources of geothermal enema 

(i) Radioactive decay 

(ii) Residual heat of the earth 

(iii) Compression of material in earth 

Annual consumption of energy is about 6xl0 13 KW 

on e a rth % ° f ^ iS m0re than total energy required per annum 

Solar panel is series combination of solar cells 

batterles . 

— " ^ flfOTTslClilOYl 


■ . - 1 - y ^ ml il. a. tu 1 i n 

- olar 


Bio mass 


Fossil fuels 





Hydroelectric 
Wind 
Tides 

Geothermal 
Biomass 
Sunlight 

L^ju no 1/ M e th eir? nl ** 

■ Individual fields may run off 

J R ^ewabl e When made from bio 


Nonren^ w tfhle 
Coed 

Natural gas 
Oil 

Uranium 
Oil shale 
Tor scmds 


mass 


Uln ■- ^^f^o^iJroKw/anKl 

Test Series 


4ft 



TOP 



Chapter 



(i) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 


( 10 ) 


(11) 



“gle between the force F anti 


Work done will be maximum if 
displacement d is 
(a) 45° 

(c) 180“ j^ 9!> 

A field in which the work done m =, °° . 

is called f ' 1TL0Vm 5 a body in a closed path is zero 

(a) electric field * ,, 

(0 electromagnetic field g SlS ? e ', d , 

«< - men 

U- a > ze “ , lb) minimum 

l m ,T^ - maximum 

Which Of the following types of force does no work on toe particle when it 
3 lcls on it? 

(a) frictional force tb} gravitational force 

(c) elastic force ^(d) centripetal force 

If a body a mass of 2 kg is raised vertically through 2m t then the work 
done will be 

(a) 38,2 J (b) 392. 1 J 

Xc)-39 + 2J (d) 3.92J 

An, elevator weighing 3*5 x 10 +G N is raised to a height of 1000 m in the 

absence of friction, die work done is 

(a) 3.5 x 10 3 J (b) 3.5 x 10 4 J 

(c) 3.5 x IQ 3 J \ (d) 3.5 x I0» j 

The average power and instantaneous power become equal if work is 
done at 

[a) any rate (&) variable rate 

Tiuniform rate W) * J1 Sh ratc 

The relation between horse power and watt is 
(a) 1 lip = 546 watts ’> 0] J- bp - 746 

(c) 1 hp = 1000 watts particles have same momentum. Which 

Proton, electron, neutron and a pai times 

of them have highest K.E? ]ectron 

(a) proton , ,. arLjc i c 

(c) neutron 6 w. now much energy does the lamp give 

The power output of a lamp 

out in 2 minutes f b ) i2 oj. 

(a) 3 J mi 430J 

■M 720 J M force is de tennine by dividing 

Work done by variable lot - 


(a) force into small interval j 

nJt'j.. I inln «?mall lnlCrVtU 


ib) 'displacement into snmi * . ^ gnmll in teivals 

(c) both force and displace , jni( , i a ree intervals 


(c) 

(d) force into 


small and clisplacm^Sir^ 
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(14) 


(15) 


( 16 ) 


(17) 


(IS) 


(19) 


( 20 ) 


(a) its mass 

(b) the angle at which it is thrown 

(c) both its mass and the angle at which it is tin own 

(d) gravitational field of earth 

The tides raise the water in the sea roughly in a day 
{a] once V M twice 

(c) four time (d) eight time 

The source of geothermal energy is 

(a) decay of radioactive element in the earth 

(b) compression of material in the earth 

(c) residual lost of the earth 

(d) all as said in a, b and c 

The highest value of escape velocity in solar system is for planet 
(a) Earth (b) Neptune 

(c) Jupiter (d) Moon 

Work done by the force of friction is 

(a) always positive 

(b) always negative 

(c) positive only for small frictional force ' ' 

(d) positive only for large frictional force 
Gravitational P,E of a body has 

(a) no formula U(b)Tngh 

(c) q A V (d) t/oc 1 

2 

If velocity is doubled, then 

(a) momentum increases 4 times and K.E incrp^« o „ 
f \ r K.E. remain same nc reases 2 times 

[c) momentum increases 2 times and Ktrinn 

(d) momentum increases 2 times and K P ^ eases constant 

We get energy from food during a dav wh^h* 63 ^ 4 timeS 

obtained from _ liter 7 h 13 e 9 u »valent to the energy 


(a) 1 

(b) 1 

(0 - 

2 

(d) i 

A 

Oik, mega watt hour is equal to 
(a) 36x 10“ J 


(c) 36x 1 09 J 

(b) 36x 
(d) 36x 


( 21 ) 


V / 



Chapter 4 


(23) 


(24} 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 



(31) 


(32) 


( 33 ) 


Which of tlie following is nm ™ — 

(a) friction * 13 n0t cons en'ative force 

(c) gravitational j] electric 

Work has the dimension as tlnl \ c ^ hastier 

(a) torque Uiat °. f rnc ^ that of 

(c) linear momentum fr ?| ai1 § ular momentum 

The consumption of energv bv a (in , „ 

(a) 120 J ® b} a rn bulb in 2 sec !S 

„ ni lb) 60 J 

J? , , (d) 0.02J 

The relation between the escape velocity V„ c and orbital 

by 

(a) V csc = 1 /2V U 
(c) V gsc - V„ 


speed V n is given 


•(b) V« = V2 V„ 

(d) \w = 2V„ 

l'he escape velocity form the earth surface in km s ’ is about 
(a) 4.2 km s-"*> (b) 7.5 km s-> 

(c) 9.5 km s-> (<1) 11km s ' 

11 moon radius is 1600 km anti g on its surface is 1.6 ins 2 , then the 

escape velocity on the moon is 

(a) 1600 ms-' (b) 50.6ms-' 

(c) 71.6ms ' (d) 2240ms ' 

When two protons are brought close, their 

(a) Kinetic energy increases (b) P.E. increases 

(c) p.E. decreases (d) P.E. doc not change 

When arrow is released form its bow. its energy is transformed from 

(a) heat energy to K.E \ (b) clastic P.E to K.L 

(c) chemical energy to elastic P.E (d) K.E to elastic P.E. 

Two bodies of 4g and 16g have the same K.E. What is Hie mbo ol Ihen 
I”“ ntUin ' (bl 4:1 

£ 1 1-4 

(c) 1 :2 , Io , ,_ nn the radius of earth which shows its proper 

Escape velocity depends upon tin. ' acuus 

dependence 

(a) VaR 


fb) VaR 1 


1 


(c) VaR 2 


(d) VaR 


-i 


, thP f 01 - ce displacement graph repi 

The area under tire toicc u»i ■ work done 


■esents 


(a) area 


[<1] none of these 


up and down, the height oi eac , 

Su^K-Eof the balHs instant ^ ^ , mU is constant 
8 The . lf -r ‘ „„d and aiv is coaslaaf 


(c) 

(d) The 


Mai energy of the bo". S' 
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(35) 


(36) 


(37) 


(38) 


(39) 


(40) 


force of a rocket 



(b) conservative force 
(d) none of these 


Propulsion 

(a) non- conservative loi ce ^ none o[ these 

(c) doth (a) ana IW ad , T ] ie total energy input from the rw 

fs SjriTcar ’waste, 45KJ of energy, what is the efficiency of cj 01 

(d) 75% 


is 60k J an d the car wastes 

(a) 25% 

(c) 45% 

Geothermal energy is a 
(a) non-renewable 
(c) renewable 


source of energy. 


(bj stable 
(d) none of the above 


The source of tidal energy is 
(a) sun (b) earth 

(c) both (a) and (b) fdj moon 

r— ceils converts solar energy into electrical enerov 

a i ;°! ory (b) photovoltaic ^ 

(c) galvanic M i , , , 

Prnm ...ui i (w none of these 

- the earti^vSnS ^ b affected by the change 

(a) Geothermal „ , „ 

(c) Hydroelectric (bJ Chemical 

'hie center of sun nwi, . hi) nuclear 

this energy ces large amounts of energy iU 

I") Chcmtaa racUon ® at s the soum ° f 

(c) Nl *clcar fusion (b} Nuclear fission 

W) Radioactive decay 
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INTRODUCTION 


rimular Motion 

Motion of bodies in 


circular path is called circular motion 

Annular ! . , called angular motion. 

Circular motion of a body may also oe awe j 


CIRCULAR 

MOTION' 




Angular 
Vc !oc icy 

k 


3 

angular 
federal in 

, 

\ 



/ Ar l if ]'c ial/G eostatibnaiy 
Satellites 


i 

~~ f 

Artificial gravity j 



Eton’s and 
^stein's v^vs of 

a^SULAR DJSPr Ar Fh/lr . U-^'ion 

^ n glc subtendrH 

body while revoIviL P ° Sition ve ctor ( radi , 

displacement ° n Clrc] c i n a ^ the center of circle of 

oYit^T displace ment has ri ■ in erval At is called angt 

axiS of rotation and ^1, Motion oW 
right hand rule Je clete rinined h 

tcZSiZ" 

radius of circle C ei ’ Stl1 equal " 0 A at 




I>o you know? 

P°i' very small values ol 
^ngui^r displacement it 
treated as vector quant it; 


L 



Chapter g 



Definition of radian mvei 

ro s »«*, UKfu ^ 

Angular displacement^ 74 


md. 



having circular motion, * S * ™^an or S* 57 ' 3 * 

&MGULAR VELOCITY ft & rr e LE d« ti S ' ° L Co ™ by body 

-T Rate . 

, " . 11 13 Cail ^ pillar velocity 

0 Angularvelocity^a vector quantity 

v “ x Y* 

o SI unit of angular velocity is rad / sec 

° Ra jf °s change of angular velocity is' 
called angular acceleration . 

"5^ = 

o S/ unit of angular acceleration is 
rad/ sec 2 . 

* Angular acceleration is a vector 
quantity. 

a ="? xT 


you know? 


_ * in gnlar velocity 
practically measured 
revolution per minute (rpm) j 
l ^y provide a 
interpretation of 
motion. 


is 
in 
is 
easy 
angular 


W 

Ular aCCelGrati0n al0ng °S Nation and is determined by 

© 

Do you know? 

All the points on a rigid body 

Direction of rotation/: = i rotalin S i,bollt a flxed axis llavi = same 

angular displacement, velocity and 

acceleration. 






t 

a 

n 

1 






° If angular velocity increases, ^ then o and a are in same direction and if 
angular velocity decrease , then co and a are in opposite direction 

R IGID body H 

^ body, which maintains a constant distance between Us tuo consecu 

Particles, when a definite load is applied to it enmfic ranae of 

"ole l hat all the f lid bodies C an be treated as ng:d in a specific rang, oj 

ortii/ , T . 

e -9- wall is treated to be rigid for a human being but noLfi 

£|NTRIPETAL ACCELERATI0i 14£0SCE. , the circular path is 

Worce required to bend a straighTh^* a bot,J 
jelled centripetal force. ae rota ting object U will Mwv a 

1 l be centripetal force is removed irom circular path. 

8 'aight-Iine motion confined on the tangen 


[<|pS EniryTestSeries^^j 


53 


www.topstudyworld.com 



HSHStud 




Chapter 5 


ASS UMPTIONS r -ntrlBetaI acceleration we assume that speed of 

To derive the equations for t he /f™|^ gentia i component of velocity does not 


the object is constant so that the a b . onl „ The equation is 
produce acceleration but normal comp 


- Av - v ' 

. . . T onH acceleration can be written as; 

a In vector form, centripetal force ana acceiciau 


F = - m r fmV 2 /r) r A = - (mV^/r 2 ) r 


= - r q 2 r" - - r a 


° Reaction 


a c = - r w-r = - r w = - (V 2 /r) r A = - (V 3 /r 2 J r 

ton of centripetal Jorce is called centrifugal force. 

FT= ~Fc 


Work done by c entripetalforce is zero , 

Centripetal and centrifugal forces form true action & reaction pair but 
they Cant balance each nthpr IVirtTr t„ i 



Sag^SlgOilOFUMgAR MOTIOM AMn MR | I, ap 



Yf = Vi 4 - at 


0- o t 


= a; j + at 

■£= njFrj/ 2 f 7 p 

2a0 = op - (0 j2 

T -flg 


MOMENT OF IMFRTta, 

•The measure of hindrance offered J-„, 

*SS££X™ 2 ~ »* *“ *■% <*—. um 

r ' 


as 
/ = 


f ^Tu ;e fOT r 

measured in Moment of ,T10r nen£ 

« «asso/ the body ^ Arrets Upm 


aj n-'uc l J . ■’ 

® Distribution of th G mf ,,, , 

° Moment of inertia nlnn* l ' 0 3 °ut the cm, rtr 

motion. "° £/ ' S Sa "« mf e * ** f notation. 

— - J ,!flr motion as the mass in linear 
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Chapter | 

The equation 

I - J a 

fs the rotational wiciIqqhq of thp- K!& lt * „ 

F = ma J W Eton's second law 

Mgmgnt of Inertia o tSome Rgp nW ■o ?iTr . 


| Of 

cvl ii k Iric^it m h c 1 1 

/' « Ain* 


cylinder 
■<*]■ -flisk 

i F r= -l MR’’ 





ii. 


J . -A 

- 

v-: : ■ 






HoI3ow cyli„ { l t . r 



K - jtj ^n<i ' + &vj 


-* ~ w ^ h ' 


J_oi]j^ iliin rod 


J 
i ;; 


AT/>- 



L.OIlj< I Kin ro?l 


/- J- Af//- 



Solid sphiTfi? 
4 - = Ai/i^ 

r> 



Tit in i*ph(;rir:il 



ANGULAR MOMENTUM - . ft , u 

«, Angular momentum is due to spin motion or angular motion of a bod> . 

Anpnlar IVTnmentt iTn of a Particle 


The arigular momantunn is tha 
at a very point on an 
orbit. Whan it 
15 closer, it 
increases 
speed. 


mv - p 



The angular mom&fltum of particle of 
mass m with respect to a chosen origin is 

given by 

L = mvr sin 0 

or more formally by the vector product 

L = r x p 

The direction is given by the right hand 
■ule which would give Ltlicd^enon 


out of the diagram. For a circular orbit, h 

becomes L ^ 1 
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Angular Momentum 
TSie angular momentum of a nt 
inertia and the angular velocity. 

SiOftiKP pf 
ro tali on oS 
the wheat 


j( , i( i ob jcci is defined as the product of the moment of 



Angular 

Momentum 

L - 


Moment of 
tnerUa 

i 


x 


x 


Angular 

Velocity 

CO 


The right i'lancf 
rulp ftnguliir 
qua nli tins 


L = l(o 

Angular 
momtnturn 
vector. 

5 Orbital angular momentum is greater than spin angular momentum of 
an electron, 

LAW OF CONSERVATION OF ANGULAR MOMENT UM 

Angular momentum is a conserved quantity only in isolated system. 

-Li — Lr d 

A i* Utti=hG)a 

A&micatirmx 

° ^ ien a gymnast closes her arms while ^fnnrN^rr ^ . 

LUC wheel speeds up, and slows dovm fm H e L * rotatm S J°7 wheel, 

angular momentum, ' 1 ^ ie averse just to conserve 

° Springboard diver has more i 

position. 0n when s he pulls her body Into tuck 

Q balance of a sport bicycle is mV t ■ 

angular momentum for its thin roHi?nrf in ^ c * Lie ^ le conservation of 

• Angular momenta m i s cons™ hi WheeIs ' 

ROTATIONAL K.P Ld lf Vernal torque is z< 

° Rotational K.E is given bv 
° Rotational K.E of disc ^ ^ ^ 1 


^ero. 


° Rotational K.E of hoop^™* ’ 4mV2 - '/s(K,E llrl ) 

• Velocity of hoop «, te 

* VeIoMt >' ° f cli',0 at tt„ bottolS lnM Plane 


V = 



h Clined Plane 


AR l IFICIAL SATELLITE s; 

An object revolving Ground a o j 
° Moc,rl is natural satellite of e - lt T ° r pla ' le ^ is o 
Moon's orbital angular velocity nri 
A man made rocket or <■„ y 4Iia s pin aru?, ^ 
artificial satellite . acc sIli P revolving ^ Ve] ° ci fy - 


o 

Q 


S ccdl «l satellite 


•evolvin,f „ - u y arc same 

a ar °und the earth is called 








Chapter 


o 


» Artificial satellite revolves around h~ — ' — — — 

a Critical velocity of an artificial satdlteSv d Tfr force of g™Hy- 
0 Period of such artificial satellite is 5060s or 84^™ S " 


Do you know? 

If the acceleration of satellite close to earth is not 
9,8m/$ec then it will fly off tangent to the earth. 


REAL AMD APPARENT WEIGHT 

Force with which earth attracts a body towards its center is equal to 
the real weight of the body , 

The force required to prevent a body from free fall is called its apparent 
weight 

« Real weight can never be zero while apparent weight may be equal to real 
weight or zero or greater than real weight or less than real weight, 

£j 

ri Do you know? 

In a lift we only feel the difference in weights when the lift 
either start moving up or down, once constant velocity is 
achieved then weight variation become ^ero as well. 


w 

WEIGHGTLESSNESS . 

Weightlessness is a state with absence oj restraining Jorcc 

disappearance of gravity. re f er ence of observer must be the 

° To observe weightlessness the fram^ ^ ^ para]]el t0 its faII . e.g, 

same as that of satellite I observer inside the lift not outside it 

weightlessness s f ^tantly moving lift is: 

o Weight occupant of s tationaij , 

9 Weight occupant of ascendin ^fff a)m 
° Weight occupant cf descend mg ^ 


ORBITAL VELOCITY _ _ ,- c v = VMG/r 

OrbiiaU>elocityf°r not important in describing its orb.t 

This shows that mass o sc 

ARTIFICIAL GRAVITY satellite into rotation about its own 

. ***** «■ w “ 


avis* 

=. Artificial gravity is a rcE 
gravity, Ii 3-r- = £> 


ct tonal force, which gives impression of real 
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^ gravity, in a spaceship is; 

Frequency of rotation to pioduc . ■ 

f = !/ 2rt ^ /R , , rnHlire artificial gravity, equal of real gravity 

lime period of rotation to pi educe ai s 


is; 


CEO STATIONARY ft ^ nMMl JNIC ATION SA I c.LLIT> . .. 

A Lteliitc whDscTposition c toe^tchwje w.r.t a certain point on 


earth is called geo stationary satellite - 
° fts orbital motion is synchronized with the rotation oi earth, 
o Geo-s tationary satellite completes one rotation in 24 hout s, 
o Three geo -stationary satellites placed at 120" intervals about the 
equator can effectively cover the whole globe for communication. 

° Radius of geo -stationary orbit is given by 




0 
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of the objects and inverselyCrTm^ f? — 

between their centre. “ Uonal lo the square of the distance 

o Accoi din ^ to Einstein T 

material objects and also between ( taki " g pkce between 

radiation. ' c " eua °^J ect and electromagnetic 

o According to Einstein, gravity follows tv.« 

Gravitational fiMri* n , l S the mverse sc i uare la w s but when 

SSn v « VCiy Str0ng inverse square law not holds. 

4 ^ f J J * m ° re d ° Se to the experimental facts than that of 

Newton s (neon u _ * _&) 


ca 


Do you know? 

li: the gravity and acceleration of light are 
precisely equal then gravity must bend light as 
measured in solar eclipse in 1919. 


kJ 


A 




• b 




■ - 
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m 


(3) 


N} 


(5) 


( 6 ) 


(7J 


(8) 


CO) 


( 10 ) 


r JI "r 




/ 
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( 11 ) 


The rotational K.E ofhoop is equal to die 
(aj its translational K.E ■ 

(b) half than its translational K.E 
(e) double than its translational K.E 
(d) four times than its translational K.E 

A lloo P ar| d disc have same mass and radius. Their rotational K p 
related by an equation aie 

(a) K^Ehttip = K*Ed Jw (b) K Ev-m = 2K F r p 

T , TA'A ' /2K - E,1kc . W) K-Ehoo,, - 4K.E ( iisc 

' an k uIar velocity of tlie minute hand of a clock is 

h . TT , 

[ti)~yatk , K1 * } _j 

60 (b) — ■ rads 

0 24 

r , 2,7 

MOO™* W-J-mk" 

S'S ^ E of n body (s Independent of 

(c) angular momentum ft] moment of inertia 

A boy sut 'ticnly comes and sit 5,?°^ of these 

fnSSS r ° nSCrVCd ° C,ICUlar rotatin £ table. What will 

UU angular momentum n - 1T . 

bjlinear velocity 

(d)none of these 

.... objects only s ‘ a "' ,ty irtler action i 

Immaterial objects -,„,i , 

(c) e lec tro magne ii c radiations ° mafirieLic nidifUi 
(djnone of the above 

Ihe number of rovnt,,(.-. 

(a) 2 /fc, revolutions m 3n radians 

W 6 jb) 3/2 

The period of a circular .■ 1/60 

(a)T=rV CU ar motion is g ive ' “ 

(c) T - (b) T = wvy . 

i he direction of linear Wl >i . k') T = ?, , 

(a) along the axis ofrom T^ ° fbod y mow!* . 
c) directed towards the cem (b) along thf 1 ° a Circlc ^ 

When a body moves in i r br M) dircT tan gent 

as? vel0CUy * Ulc ■ , 

t c ) qrt u J fs hnear velocity and 

An arc of length equal to the c W) ^ ? '' C T 

&U radian ■ lhG c ^cu ni | er ^ 

(ej ti/2 radian * (b) o™ ^ Circle suhr^n i t 

'■ 1 radj an ^utends an angle 
l W) ^ radian 


(ejkinctic energy 
According to Einstein, the a.-wr, W) ?° ne of lh 'ese 

ssasa as ?* . ■ y ,mcraci,on * ■»-«. 

don only 
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(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


(19) 


( 20 ) 


( 21 ) 


,~7i 


Chapter g 


( 22 ) 


(23) 



(24) 


(25) 


The relation bpi TWPtl V “ — 

(a)?.? xT- nlmear:lnd ™&.lar-aiSi- 

(c) a = a x r a ~ r x a 

When a body is whirled in 9 hr, ■ (d} r = a x a 
centripetal force is supplied by'™* 1 ^ by 

(c) tension in the string vdocU 7 of bod y 


n is 


means of a string the fa) 


What remain constant when ( c| ) centripetal acceleration 
Siam when the earth revolve around the sun 


(b) Linear K.E 


(a) Linear momentum 
(c) Angular K.E (rtl Anm , 

tefS'f r nen ) um of • *** 

(c) Toroue actin -- j ^ f° nStant {bJ Force acbn S °n it is zero 
[cj k oi que acting on it zero (d) All of these 

^stoi^Es at ffp Vrt m < a verbcal , circIe at th e end of a string. When the 
stone is at the highest position the tension in the string is 

[a) maximum [b) zero 

.(o) equal to the weight ol the stone (dj less than the weight of the stone 
The span of broad jump depends upon 
(a) mass of the jumper (b) height of jump 

(c) angle of projection (dj none 

In case of planets the necessary acceleration is provided by 
(a) Gravitational force (b) frictional force 

(c) coulomb force (d) centripetal force 

If a car moves with a uniform speed of 2 ms~ J in a circle of radius 0*4, Its 

angular speed is _ v ' 

(a) 4 rad* $- r £W 5 rad, s* 1 

(c) 1.6 rad, s _l M 2,8 ms- 1 

A body can have constant velocity when it follows a 
(a) elliptical path < b ] circular path 

(c) parabolic P* Ul circuLtefejToVf circle, completes two 

2 <*> <*»■» •»“> - R - *■" a " sular 

displacement covered is 

(a) 7T R 


4 - "b 

*V 




(b) 2-jrR 
fd] 4 ttPv 


(c) zero rotation of earth in rad s-> 

The angular speed for dairy ^ _ 


is,. 


(a) 2 n 
(c) 4 ti 


Time taken by geostationary 

earth is 
(a) 1 year 


(b) n 

[d) 7.3 x 10 B rads 1 
, sateUite to complete one 


rotation around 


(b) I day 
(d) 84 min 


(c) 1 hour _ momentum is along 

■ ~ of angular r^j inward the radius 


fdl Outward of the radius 


The direction - ^ 

t«Sr»naf = -SC. - — 

(a) n/3 X r (d)ir/IbUxi 

(c) tt /30 x r 
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(26) 


(27) 


(23) 


(29) 


(30) 


(31) 


(32) 


(33) 


(34) 


(35) 


(36) 


iEOS 

* • 

f¥i 



— - 

; 

KIPS 


Chapter g__ 



(37) 


(38)' 


second law of nation is 

(b) F=Ap/ At 
(d) all of above 
hand of a watdi in rads- 

(b) Jt/2 


i is 


(a) F=ma 
(c) t = la 

Angular speed ol second s 
(a) it 
( c) ;t/30 

The shaft of a motor rotates at a c -*- — . 

Angle turned through in 1 see in radian is 
(a) h (b) 3* 

(c) 6 ti (d) 12 jt 

What is outward force acting on a mass of 1 0kg when rotating at one end 
of an inelastic string 10m long at speed of Im/s? y 

" “ (b) ION 


(d) it/ ISO 

constant angular speed oi 360rev/min. 

1 ■ i _ 


4 

.P 


of 
(a) IN 
(c) 2N 


icj zi\ (d) 10 ON 

li we whirl a stone at the end of a string in the vertical circle, it is likely 
to break when the stone is 

(a) at the highest point 

(b) at the lowest point 
[e] at any point during motion 
(d) at the point where gravity is not acting 

kkuL.?s° Vi if fi fh!° n ® [ he ci ™mference of a circIe completes two 

clrcular paUl ls R ihe line ” 

in 1 Sl°rH h i Th? Sufe m,”‘i s Ch ‘ S "«> 

(c) mg + ma m S “ ma 

Who discovered Ihe inverse stnnUiVV ma 

(a) Einstein ‘ ' ( arc law ior gravity? 

(c) Newton’s , Galileo 

(a)Vc!ms 1 nearest t0 the e ^th is ] Plank 
[cj Uranus Mercury 

A satellite moving rnimH +k W Sun 

(a) An inertial frame of refemnof 1 C ° nsUtutes 

(b) non inertial frame C 

(C) neither inertial nor non inertial 

(d) both inertial and non inertin' 

A body of mass 1 Ok tr i s mi-.u 
constant speed. The work ng in a circular , ,, 

(a) 1 0. 3 rads- > c * 0 * done in one coni P at h of radius Y 

(c) 100 rads - 1 05) zero e rev oIutiq n is 

A body Of 2kg is suspended fU? °' 5 ^ds * * - 

with an acceleration J ItsUJ 1 the ceili™ nf 

(«) 9-8N ‘ “ c 5 1 ai 'ent weight V* eIeva tor moving up 

(c) 129.4N (b) 19 . Qn Ulc e *evator will be 

Movement of inertia of whJ „ h (d) - 3 9.2N 

greater, all have same mass U , bocl y about 
(a) sphere , - ..- v s and radius L 1 

(c) disc (b) hoop , - ' 

iSaUbave' Mrn 

^ nt of inertia 

g^PSEntry Test" s^^WWggtO'pStudywOfJd. 


m with 


its Perpendicul 


ar axis is 


com 




(40) 


Chapter § 

How many da^uidte^ 

the sun were reduced to half nf .7 dlstance between the earth and 
orbit)? iialf 0f lls P^ent value (assuming circular 

(a) 365 days fhl ,, 

,cl 329 tla y s IS ™ £ 

r^h-en intern'-fl rfT’ 1 " 8 a clrcular - P ath - « « » a certain angle in 
a given internal of tune. Such type of motion is 

(a] vibratory motion (b) linear motion 

(c) rotatory motion (d) angular motion 
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FLUID 

DYNAMICS 





1 


1 — 




Suites law 


Terminal 

i velocity 

' 1 ' 


Fluid Flow 





Tone 

Rela 

e3!i;s 

tion 



Venturi 

Relation 



Slc-cd Flow 


o 

o 


aS£SUJ^»^^if! foree rc(iulre(1 sMde onc tayer of n liquid 

C“«mc.«n, or 

Substance that nows * 

viscosity. _ obiect while moving in a viscous medium is 

o The force experienced uy 

called drag loi ce. . depends on the profile of the object and 

C The drag force i .. t alK ) nature of medium 

velocity of the san ^ ^ ,- P i a ted with above stated factors using 

Mathematically drag force can - ) 

strokes law ^ d - 6 k ti rv. 

, ^ c flf lOl-O SjpC^GC-lS 

The strokes lam “ “ 

only for spheral bodies. 



i^ncal object falling gains a 
When a split ^ J me diutn then the s-y 
constant sp emei the KU 

net force acting on n 


you know? 

When an object is moving in a 
fluid at considerably higher 
speed then the force of drag is 
no more proportional to die 
speed. 
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TO 


aSiudyl 


n 


L «i 

teipa — 

corresponding speed is called as 
terminal velocitij represented as t 

Vi = 2gr 2 p/9r| => V t a r 

where q is the coefficient of viscosity of the mi ■ 


Chap ter (o 



FLUID FLOW 


In a fluid if every particle that passes a particular point, moves along 
exactly the same path as followed by particles which passec at point 
earlier then flow is called streamline or laminar 
Irregular or unsteady flow of the fluid is called turbulent JTow 
Characteristics o f ideal fluid ^ 


(i) ft is non viscous 
(if) It is incompressible 
(iii)Its motion is steady 


EQUATION OF CONTINUITY 


Q 


Do you know? 

At higher velocities of fluid flow the flow is 
turbulent and in this condition the exact path of 
fluid particles cannot be predicted. 


3 


PiA,Vi - psAzVa is called equation of continuity 
0 The law of conservation of mass gives us the equation of continuity 
0 For ideal fluid, it becomes; A,V, = A 2 V 2 = constant 

* „ he constant in equation of continuity is equal to the volume of the fluid 

flows per second or flow rate K UI U1L 11U,U 

BERNOULLI’S EQUATION 

• Hum have three types or energies- ' “" StOT “ 

(1) Potential energy = rush or nuipnfioi . 

(2) Kinetic energy = Vfemva or kinetic enenw^ PCr Unit vo!urne = PS h 

(3) Pressure energy = pv or nrr Co , ,™ ^ per UIIlt volume = Vs 0 V 2 


APPLICATIONS 


° r prcS3Ure enei 'gy Per unit volume = P 


SPEED OF EFFLUIC 

0 ®P cccl °f e£Pux is determined by Torricelli' 

0 s ,P eed of efflux depends upon the hei<rM f 

the action of gravity weight through 

0 Pressure of fluid increases if the 


s theorem v = (h r h 2 .) 

which fluid falls under 


^ er f p! ! n f lms clue t0 u ‘c difference°of If f decreases and 


~ . , . , . , — s., tll , P nf „ « vice versa. 

Swing in cricket and tennis ball i e J Pressure on its wi, inc 

on its two ados 19 al9 ° fee to ana ^ pressure 

There is a danger that a person sf , 1 

towards it. tending nears a h t( 

Venturi meter is a device used t * moving train to fall 

Venturimcter works according to W of „ ow 

Pi -Pa = -pv 2 tl0n Which is 

2 
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instrument used to 
measure blood 

pressure is called 
sphygmomanometer. 

It measures blood 

pressure 

dynamically. 

Blood pressure is. 
measured In the unit 
Lott, 1 torr = 133.3 
Nnr 2 = 1mm of Hg 
For normal healthy 
person the systolic 
pressure is 120 and 
diastolic pressure is 
75 to QOTorr. 

At systolic pressure 
the blood flow is 
turbulent u>Me it 
switches from 

turbulent to laminar 
at di-systolic pressure , 



The 


roughness of 


the ball's 
surface and 
the laces on 
the ball are 
important! 
With a 
perfectly 
smooth ball 
you would not 
get enough 
interaction 
with the air. 




Do you know? 

TUp cricket players usually polish one side of the 

25 S W. -to .He »t«* W 

the differential air pressure to swing a ball m an. 
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(1) 


( 2 ) 


( 3 } 


[ 4 ] 


( 5 ) 


( 6 ) 


( 7 ) 


:sj 


9 ) 


10] 


1) 


Which of the given has the least 

(a) milk (b]/ water 

(c) tarcoal (d) engine oil 

The rain drop falling from tire sky reach tire ground with 

(a) constant gravitational acceleration 

(b) constant terminal velocity 

(c) constant pressure 

(d) variable accelration 
Terminal velocity is 
(a) uniform 

a „ ndma *™ um Id) neither uniform nor maximum 

Wlth tem:maI ve,oci< 5' i the acceleration in the body 


(b) maximum 

(cl) neither uniform nor maximum 
.1 velocity the 1 — 


V- 


(d) all o £ these 


When body moves 
become 

(a) zero „ , 

(c) variable , maximum 

« ,s sren ,iy 
'StirVi = g^p/Stj J{ Vl - 2gr2p /9ll 

A flowing liquid possess “ v * = 9gr'-p/2 n 

(a) pressure 

(c) P.E Cb) K.E 

S e i£2 ea] nuid is 

(c) irregular (b) streamline 

■ be thc least truck li£ T^ ht '^c 

lb) truck loaded with Sj* f heels ' ' 3 Soft 6 round 

(c) empty truck with four 1Cds 

(d) empty truck vvilht f ? cc!s 
When fluid is incomn ■! whee b 

(a) velocity of the ill ndT^ then 

(b) flow of the fluir / S COn stant 

(cj density otthe fluim iine 

(d) volume of the SuS * S C0I1Stai ^ 

ideal fluid 

pressure is lowest wh ^ . t gh hori %ntal , 

(a) velocity is highest thc 1 t b 

(c) diameter is largest fb) dh, 

ccording to equation or (cl) bom Clt:r is sni allcsf 

constant is equal to C0lll 'nuity f « and b 

(a] flow rate AiV, = ^ 

jg Lmass of n u ic i fb) v . 

iiildofy or fluid 


va liable diameter. The 


constant. The 
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Chapter 



(13) 


(14) 


(15) 


(16) 


117) 


(18) 


( 19 ) 


( 20 ) 


( 21 ) 


( 22 ) 


( 23 ) 


( 24 ) 


(a) mace C ° ntinuit y * s °btained by apply in law of conservation of 


(a) mass 
(c) momentum 


(b) 


energy 

Bernoulli’s equation is applicable to 311 

!i of liquids [b) viscosity 

(c) surface tension r c n a u 0 f these 

Speed oi efflux can be determined by applying 
(a) Bemoull's theorem (fi) Torricelli's theorem 


b. 


■7 

'J- 


i 

J 


V 


( 


(cl) stoke’s law 


(25] 


(2G) 


(c) venture relation 
Blood vessels are 
(a) rigid (b) not rigid 

(c) of glass (d) hard and solid 

If a steam of air is is blown under one of the pans of a physical balance 

in equilibrium, then pan will 

(a) go up (b) not effected 

(c) go down (d) none of these 

A man standing near a fast moving train may fall 

[a) on the train (b) away from the train 

(c) towards the train (dj on himself 

For which position, maximum blood pressure in the body have the 
smallest vaiue? 

(a] standing straight (b) sitting on chair - 

(c) sitting on ground (dj lying horizontally 

Two fog droplets have radii 2:3, their terminal velocities are 
(a) 4:6 (M 4:9 ^ ^ ; r _ ■ 

(c) 2:9 M) 4:3 

Bumoullf s equation is obtained by applying law of conservation of 

(a) mass EM energy 

(c) momentum W) fluid 

Venturi meter is used to measure 

(a) fluid pressure lb) ■ fluid density 

(c) fluid speed W) fluid energy 

In cricket when a bowler produce swing, the ball will cuive towards 

m shinning side of the ball (b) rough side 

[c] seam of the ball (d) goes s tic light 

Stokes law is applicable il body has_ shape 

M rough M &t i uarc 

C Circular (« spherical 

The velocity of the flow of liquid through an orifice at eth bottom oi a 
tank depends upon 


(a) density of liquid 
(c) gravity 

Systolic pressure is called 
(a) low blood pressure 

ir*l normal blood pi essui e . 

instrument used to measure blood pressure is called 
, vrnturimeter (b) blood pressure 


height of liquid above the orifice 
both b and c 


fb) 

(cl) 

lb] high blood pressure 
(d] abnormal blood pressure 


(a) 

(cl 


s ph ygm omanonicici 


Ed) sonometer 
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L«J 

(c) moving slowly 

(28] Which one is venturi relation r 


(29) 


(30) 


(31) 


(32) 


( 33 ) 


(34) 


(35) 


(36) 


(37) 


(38) 


(39) 


(40) 


- - — — — — 

■xposed to the chimney is 

(b) moving 
(dj moving iast 



[a} stationary 

[b)V a = 2g(h i-h 2 ) 

(C) P Vl/2pVa + f pgh - constant (d) AiVi = A 2 V 2 = ^ 

The effect of the decrease in pressure with the increase of the speed of 

Quid in a horizontal pipe is known as 

(a) Bernoulli's effect M Torricelli s eliect 


(dj Stokes effect 

(b) incompressible 
(d) possess all properties 


Pt-P'p =1/2 0 V 2 2 

(c) p -f l/2pV 2 + pgh - constant (dj A 1 V 1 = A 2 V 2 ^constant 

The effect of the decrease in 
Quid in a horizontal ^ 

(a) Bernoulli's effect 
(c) Venturi effect 
Tdeal Quid is 

(a) non -viscous 

(c) steady flow iuj pt. 

Laminar flow usually occurs at speeds 

(a) low (b) high 

l C L VCty hlgh „ . W) some time high and some tune low 

,low Llie P ath of hie fluid particles cannot be tracked 
a ™ ar (b) streamline 

hi uibulent (d) both (a) and (b) 

Sphygmomanometers measures blood pressure 
Laf statically 

(b) dynamically 

IdS none Sotf ' “ ““ “ynamlc 

sssxsr “ a appita,t t, < j 

(c) Equation of continuity f „ V lnoul,i 5 equation 

The blood flow is _ ' n Ui Torricelli's theorem 

(a) laminar ‘ - ai disystolic pressure 

(c) mixed turbulent 

The profile of aeronhnr, ^ none 

( a) win 3 shape ‘ Wng Whi J lifts it up i s caIled as 

(c] curved profile ^b) aerofoil profile 

15 ****** t nonc ° f thc “ 

(b) turbulent flow 

(c) both laminar anri t,,,i 1 

(d) all kinds of flow rbl]!cnt flow 

The density of human blonri ■ 
a water °° ci 1S "early equa , 

(c) mercury (b) honey 

?CS id is 

(0 at end points (b) dive P J, , tl ! nm «fer at 

Ball pen function on ihr- - W) at L? m . duct 
(a) viscosity L Pnncipi e of ' P°int 

(c) Cliarle’s law (b) Slwf 

“> iS s,on 
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I’ibralanj motion is that in which a body me 
position along some path. 

c ‘"' *' MoUon of simple pendulum 

Motion of molpnnliae' 


/hich a body moves to and fro about a fc 


z- ft 

* Simple harmopitc 

1 n] 3 tV' K ■ 


a 

9 

« 


™u Un oi simple pendulum 
^■Motion of molecules of a solid 

l0 ' lK ,nollorl fSHMJ is a special type of vibratory mow 
A a a; - x 

Restoring ,/brce ^ ^ Position. 
negative sigll , ' ' " direcled towards mean position hence assif 

enodic motion is that which rP 

T J" tlori . is one complete roun ?^ tS itself after equal time intervals- 

vibraUon° Ct 'f defined as time tni 1 ^ a ' Kx V about its mean positior 

by Tl ' " en ^ Vibratin S body to complete ' ts 

f = 1/T nUtnber ° r vibrations net- c . , 

its unit is Hz mu ” " econd and denoted by f 

Amn ltalrf „ 1 f* her s onus am .. 


Its unit is Hz cy, . per second and 

4 Ws, rev/ sec 

* i S an ;,! ncp « o = 2 it/T f ‘ mean Position 


• «■ n^uor' ~ 

§*“>» tte d " 

and direct ion 




"V 


iSEHStudy; 



] r r 


Chapter 7 


©^iMfisrse 

° Initial anrilp ati - n ^ ^ ..i 



T f „ i o ^ i-' — wujiuiu ana denoted by cp 

_ . ! e constant <p -90, then displacement X= X D sin [cot+90) - X 0 cos ot 

A HORJZOjsrrAL WI ASS-SPR1MG SYSTEM 
° For s P rin g 5 Hooke's law states that; 

strain &c stress (within elastic limits) 

F-kx 

wheie k - F/x is called spring constant or force constant. 

11 a spiing is cut in to two parts then spring constant of each spring is doubled. 

° Mas $ attached to spring has SHM. We get- 
a - -k/m x 
a oc -x 

0 Mass -spring system has S.H.M and we can trace its waveform (pictorial 
display between time and displacement for S.H.M) by following relation; 
x - Xo sin [ 2n/T x 1 1 

4 - 7t& 




I 


I 


l 




\ 


A 


1 
I 
[ 

- ! 

Wm cr j 




I 


E " 






ft 


Jf,T *t.i‘ 









Time? 

f 

xi'O 

VcJoci ty 
v(0 

AcctiL 

RE 

P£ 


X mux 

0 


0 

F '£77144.1; 

7 

4 

0 


u 

KE max 

fl 

7 

o 

■rfj 


i) 


0 


3 T 

4 

ij 


o 

KBmw; 

0 

T 


• 

— 

0 



A 0 A 

Qi 3 T?TT | iT'f^ IN SERJISS 

The resultant of spring constant in case of the series combination is 

I/K = 1/Kl + l/K-2 + - 

Th^S SSSsi^ng constant in case of the parallel combination is 

K = Ki + Ka + ■ *< 

X 
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us displacement is given as: 

X = XU 5ln jUi of mass ‘in' attached to a spring is given as; 


instantaneous. 
Viast “ 

i 


V x * 


K !v 




V 


w 


„ Maximum speedof mass attached to spring is given as; 

V 0 = x n '/k/m 

« Instantaneous and maximum speed of mass attached to spring are 
related as; 


V, ns t = V, 


R) 


x. 


Velocity 

At mean 
position maz 

At extreme 
position zero 

Acceleration 

At mean 
position 
minimum 

At extreme 
positions 
maximum 


yQ Bo you know? 


Ill a one complete 
vibration a body 
covers a distance equal 
to four times of the 
ami 



DIAMETER ^ PR0JEC[1CW 0F A Bon v MOVING 1M A CIRCLE O N 

constant speed isS.H.M * movin S in a circle on diameter wtn 

0 Its acceleration is given as: 

a = ^ 

Time period of projection is gi Veil as 

1 = Zn/Q 

° Speed ^/projection is given as- - 
v = covr 2 -x- wht- 

1 Prr JeC ^° a speeds U P when mauinn't 3 ° f the Circle = amplitude of S-H-M 
6 If snepri^ Si ° r UJS down a-’hen rnovinn ^^ 3 the cef dre of circle. 

but has vj > h° f f b ° dy is not c °nsta n f ^. U>ay ^ rom the centre of circle. { 

has vibratory moUon, wS^^P^cUon does not have S.H-* 1 
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SIMPLE PENDULUM 

It consists of a heavy point mass suspended from a rigid support by 
means of almost weightless and inextensible string. 

° Galileo invented simple pendulum, 

a Motion of simple pendulum is S.H.M if there is no damping, 
o Damping force reduces tire amplitude of simple pendulum continuous 
and finally its motion is stopped. 


B In absence of damping force, restoring force on simple pendulum is given 


F r = -mg sinO 

Eauation of acceleration of simple pendulum for small amplitude is; 
a = -{g/Dx 

„ Time period and frequency of simple pendulum are given as ; 

T = 2 tc Vl/g and f = Ww Vg/1 

If amplitude of simple pendulum is not small then, it lias non-S.H.M as 
_ _g sin 0 anC l we know that sinO= 0 only when 0 is small. 


'OJ, 

6 ^ 


string 


Inextensible 


I 
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F^y CONSERVATION IN SUM 
o Its K.E is given asr 

K.Einst = Vik Xo 2 {l - x 2 /Xo 2 J 
(K.E] max “ lvtf/2 
IK. E] Mn = 0 

K.£dnt = (K.E) indx (1-XVXo 2 ) 
<* Its RE is given as; 

P.Einst — kx ?/2 

fP.EJjuax = ltXo 2 /2 
(P-EJmln = 0 

* Total energy of system = vao&a 
energy remain conserve in SHM 


Time Derive 
[ Freauenci! 

0.5 Hz | 

- " — 

i Length J 

0,99 or 1 meter J 


It is at mean position. 

It is at extreme position. 


It is at extreme position. 
It is at mean position. 




TO 


9§tudy_ 




tut 
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Chapter 7 



f ice. 


FREE & FORCED OSCILLATIONS 

0 Oscillation of a system is called free vibration if it oscillates without die 
interference of an external force, 

& Frequency ol free oscillation is called natural frequency of the system 

0 When a system performs oscillation only in the presence of external 
periodic force its vibration is called Jo reed oscillation. 

° A physical system under going forced vibration is known as driven 
harmonic oscillator* 

DAMPED OSCILLATION 

Such oscillations in which tire amplitude decreases steadily with time are called 
as damped oscillations. 

* In shock absorber of a car critical damping is applied* 


V‘iJ> U .* 



under the action of a periodic force whose time period is equal to natural 
time period of body , 

OR 

Specific response of a system to external periodic force whose time period 
is equal to natural time period of a body, 

OR 
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ce 


q Magnetic 


ChapterX vlbm Oms to nearby body 

Process in wbA ox MV ^ 

natural me pewa* free ^ mob ile phone, electrical resonan 

For tuning circuit ol i- 
takes place at following frequency , 

J£2£2 (MRU is a process of getting images of internal 

origins^of 'human body due to incidences of photo from t.mc Wyi 
magnetic (.eld. It is less damaging than X-rays imaging process 

0 Suspension bridge may brake down due to vibration with increased 
amplitude caused by resonance. 

° We get tired on walking briskly because of force oscillation fed our legs 
for resonance b 

* Loose parts of car produce noise at specific speed due to resonance 

5HARFNER3 OF RESONANCE 

a Amplitude of vibration decreases with damping force 

1 Amplitude of vibration remain constant with undamped force 
Smaller damped force, sharp is the amplitude frequency curve. 

wrpness of resonance is inversely proportional to the damped force. 

_£) 




&Q you know? 

n microwave oven generates high freauenrv 
which heal un wa w r ♦ f frequency 


waves. 


w 






Chapter 7 



(i) 


( 2 ) 


{3} 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 





In vibratory motion 

[a} P.E, remains constant (b) K.E. remain constant 

[c) total energy remain constant (d) total momentum remain constant 
The waveform of S.HJVL is 
(a) standing wave (b) sine wave 

(c) square wave (d) rectangular waves 

If the spring constant is halved then the new constant will be 
(a) 3k (Id) 2k 

W 4k (d) k/2 

In STEM, the velocity of a particle is maximum at 

(a) mean position 

(b) extreme position 

(c) middle between mean and extreme position on the right side 

(d) middle between mean and extreme position on the left side. 

The acceleration of a projection on the diameter for a particle moving along a circle is 


GY x ■ 


(b) 


cox 


( 10 ) 


( 11 ) 


(a) 

(c) (d) - cox 2 

Total energy of a body executing S.H.M, is directly proportional Lo 

(a) square root of amplitude (b) the amplitude 

(c) reciprocal of amplitude (d) square of amplitude 

The time period of a second’s pendulum is 

(a) 4 seconds (b) 3 seconds 

(c) 2 seconds. (d) 6 seconds 

The length of simple pendulum on the surface of earth is Imp its length 
on the surface of the moon, where g is l/6 th value of g on the earth is 

(a) Remain same - (b) 6m 

(c) l/6m (d) l/36m 

If length of a pendulum becomes four times, then its time period will 
become 

[a) four times (b) six times 

(c) eight time (d) two times 

The force responsible for the vibratory motion of the simple pendulum is 
(a) mg cosG (b) rag sin0 

(c) mg tan0 (d) mg 

Then tension in the string of simple pendulum is 
(a) remain constant 
(b} maximum at tire extreme position 
. gc) maximum at the mean position 

(d) zero at the mean position 
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Chapter 


IS Monic nioton is a drcuIar moUon 



( 13 ] 


(14) 


( 15 ) 


( 16 ) 


(a) rotational motion '"j vi5ratoiy mo Uon 

(c) musical arrangement •^nfio^I with tint of 

The SI unit of force constant is Uiat 01 

(a) force b p r e ^ ' 

TcfSurface tension (d) loudness 

When the amplitude of a wave become double, its energy become 
(a) double (b) four times 

(c) one half [d) none time 

A simple pendulum suspended form the ceiling of a lift has time 
when the lift is at rest. When the lift falls freely then its ' I>fTl od T 

(a) time period becomes zero (b) acceleration becomes xp m 

fc) vibrfllfnn iq (Hnnn^rJ J - — * 


■fc) vibration is stopped (dj frequency becomes infinitv 

file cnemvofSHM >= may.™.,™ Ulrll 7 


( 17 ) 


( 13 ) 


“ e energy of SHM is maximum at 
(a) mean position (b) extreme position 

out Slowly, its time period ed wth mer cmy that drain* 

li W prases continuously 

luj lirst inr'rpcioA^ +u___ , J 


(n 1 ^ 


( 19 ) 




( 20 ) 


(2l) 


wnttenbJx'f^ ° r S »M is ^ /[\ 

(a) o° , cos oot then Jfo 1 n X = v ' 

(c) 90“ p as e c°n s t anf . if displacement i 

For what disnla , fbJ 45° ' l!1 be equal to 

(a) X = xo ' Ce «cnt the p.p h fd > 180° 

W x - xo/4 cc °mes j / . 

SfZecJn I ' iSun auce j 8 S) i ! *>/2° ^ m ^ mum ™lue? 

fM , LU y pronnw;* !s ; K ~ /o 


is 


fo) X = Xo/4 

^narpne SSof ^ * 

m t < 1 x s * 

S "rv° 4S ofi- 11 toS& 6 n* 



! 


( 22 ) 


( 23 ) 


( 24 ) 


(25) 


(26) 


(27) 


(28) 


[£„ 


(30) 


[3D : 


l 


i 


(32) 


] 


(■ 
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m 


( 23 ) 


— 



Which one does not work according to resonance? 
[a) T,V [b] radio 

(c) microwave oven (d) bulb 

Which ol the given equation is correct in SHM 


(a) T.E = ~ky- 
1 0 


' \m\ 


tmx 


(b) T.E = K£ n 
(dj all are correct 


( 24 ] 


( 25 ) 


( 26 ) 


( 27 ) 


( 28 ) 


( 29 ) 


( 30 ) 


( 31 ) 


( 32 ) 


(c) T.E = P.E r 

Phase of SHM describes 

(a) displacement only 

(b) direction of motion only 

(c) both displacement and direction of motion 

(d) neither displacement nor direction of motion 

Natural frequency of simple pendulum depends upon 
(a) its mass (H its length 

(c) square of its length (df square root ol its Length 

Electrical resonance is observed in 

[a] radio 

[b] microwave oven 

[c] both in radio and microwave oven 

(cl) neither in radio nor in microwave oven 

Total distance traveled by boh of simple pendulum in one vibration is 
equal to 

(a) amplitude (b) square of amplitude 

(c) twice of amplitude (d) four times of amplitude 

When K.E energy of SHM is maximum, its 

(a) P.E is zero 

(b) acceleration is zero 

(c) restoring force is zero 

(d) all P.E acceleration & restoring force are zero 

In damped harmonic oscillation, which one decreases? 

(a) amplitude of vibration (b) energy of vibration 

fc] both amplitude and energy (d) neither amplitude nor energy 

Forced vibration are known as 

(a) simple harmonic vibration (b) natural vibration 

(e) driven harmonic vibration (d) free vibration 
Mass attached to a spring executes. 

(a) vibratory motion (b) rotatoiy motion 

(c) S.H.M (d) both (a) and (c) 

At Murree Hills (Assume value of g changes). If we use a simple 
pendulum as time standard then one second duration will. 

(a) increase (h) decrease 

(c) remains same (d) is zero 
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sprlDg 

The penod oi osc 

length of 4m the pen (b) 4sec 

, (a) 2sec (d) 1 /4s ec 

(c] l/2sec narfirle moving in a circle with 

(34) The projection of the pairiue 0 ui non-u^ 

angular speed executes. 

(a) S.H.M fb) Vlbratoi y motion 

fc) Bo 111 (h) and (d) >J/l)T\ T one S.H.M 

(35) Displacement of the body in S.H.M is equal to amplitude when body ; .. 

(a) mean position (b) else where 

(c) extreme position (d) none 

Fog a simple pendulum the restoring force is caused by 
’[.af gravity [b] spring 

(c) hand fdj all of these 

a bo<,y ln one compiete - »». „ 
fa) I Gem n , r? 

(c) 15cm ocni - 

Uie Sprfng osc ^ ato ^ become half the frequency will be 
double LoJ Half 

In case of a simple pendulum n ^ remain same 
c a f ra S fo ™ of air the ., of damping is 

(c) tension in string ^ gravity 1 

!» '»S„*. b ;s by a none ° r thes = 

only n,mnm Wita5SrSSv at resc,n! ' nce ' 

(d) zero v 


(36) 


(37) 


(38) 


(39) 


(40) 
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IWTRObyCIiON created in a medium. 

to transporting matter. 


o Waves transport ener^ 

C | ASfilFICATiON OFWAZk^ 


Classi iicati 
on of Waves 


Visible 


If iivisible 

waves 


waves j 



Water 

)/ 


sound waves j 

y 

\v nves 



( 



nu^t^er 

waves 


radio and 
1 ~V w fives 



KJ 


you know? 

cooperativrmoXToIrcoUeT ^ With the 

a collection of particles. 


waves 

■ on t,le basis of 

nature ) 


Mechanical waves 
(rwmre medium f or 
i im P^atbn) 



EB ? s iS^®dSS 


1 '^ C c tro mng n otic \ v* < ves 

Wo not require medium for 

i *11 Vl JT J 1 rr-'S MAh’S 

1 


I 




raveling Wave jo 

along specific direct * Whl ^dnri 

e 'S- 1- W a v es ' 0tL Pagat ^ 

Waves on * Stri ng 



or 



distributes its pulses id *P‘ 


sff 





V 


\ 


Entry Test ^^ topstudyworld.corri 





™ 

H 

: ! 

K1P?I ' 



__ Chapter 




“ 77 ; 

- : VjtC 

PERIODIC WAVfT 

Periodic waves arc those i r 1 , , <i 1 

„ . .. os ^* slllch afL repeated in regular interval of lime 

• enodic wave may be transverse mav be longitudinal. 

°‘, ^nsversc waves «ic displacement ol'tlic medium is pnpcndicular to the direction of 

pr p> -a ion o t ie \ .a.e. A ripjMe on a pond and a wave on a sirinu tire easily visualized 
iransverse waves. 


Disp^iecMTum! 



rr.:r/ c< cu ■ 
a unrig* on mo !*u rt - o cl 
a 1‘CjuiCJ* ;m<a mrouGhoji a ^ 


Vtriocdy of 
fVopAQ-n.DF’i 


I rails verse waves can not propagate in a gas or a liquid because Micro is no mechanism for 
driving motion perpendicular to die propagation of the wave. 

hi longitudinal waves the displacement ofihe medium :s parallel to the propagation of the 
wave* A wave in a "slinkv' is a L-ood vtsuah/atmii Sound waves m air are longitudinal 
waves. 


V* 5-|r tit 



in fluids, transverse waves die 
out very quickly ami usually 
cannot be produced at all. 




Do von know? 


The waves transport boih energy and momentum in 
a medium 


n> 

_v^\ 



TP ANfiWFRSE PERIODIC WAVE 

o In a time Interval equal to time period a particle in Uic wave travels a 
distance equal to wavelength. 

<, The particles in the wave separated by a distance integral multiple of A 
t.c\ nA are in phase motion with each other* 

* The particles separated by a distance odd multiple of A [n+l/2]A arc out 
phase to each other. 

SOUND 


a 

P 


A vibrating body produces sound waves (>. - lm). 
Three things are essential for die detection of sound 
Vibrating body for production of sound 

2- Medium for propagation of sound 

3- Listener (ear) for the detection of sound 
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lncr«aJi«d 
■Mute 


HrOS^U 


^tmor*j}i ,oriC 

Pr^-^ ,fQ 



f-’ropnyntJon of 
r arj 


MttUnrt of mr molncixl™ 

EuiBcrtialucJ with tJuuntl. 

o Sound E-DQucs are longitudinal ujaues hauing three dimension 
propagation in air. 

c Longitudinal sound waves consist of compression and rarefaction, 

* Compression is region where crowding of particles of medium is 


Wave 

Speed (m/s) 

EM waves 

300 000 000 

Sound in air 

340 

Sound in water 

1500 

Sound in steel 

5000 


:■ 

C \ \ o'* s*-$ 


- ) 


° Sound: toaues 'vrochi 'V pin crowdin 6 particles of medium is minimui 

not polarization because sound^’ Re ^ ractlon ' diffraction, Interference i 
sound Inirmitv G SOund wave $ are longitudinal 

Sound intensity is defined as ,| le Soum , „„ 

measurement of sound intensity in 0 P° v f r P er unit area. The usual context is the 

'wus/m 01 walts/cm 2 a a ls teners location. The basic units are 

Tiic most common approach to sound intensity m 

easurement is to use the decibel scale- 

HcW) = , o Jo , v 7l 


V 

K 


'density in docihols 


^taaiVOFSOUND IN AIR 

• ®*. i 

" w. ror speed „ f » «' 

where E - modulus of Iay cl in a ^ r isothermal^ 

• ■» tS * " mKI <™ 

have bulk modulus J f el ? m tlle form r 

0 Bulk Zcl C C aSUCity ' S ° for ga C S es lpreSSi0naI wave: ■■ rKl g3 

C ,fl f ktS of e ^ a sticity is S ’ We S et " 

. Newton T * P/(AV /V) ' latio Of str 

ewton prov ^ that fo J *» to volume strain 

-fVj) W,i fe = P> 

'^bds'Tn lat “ at S.T.p 

iSfe d = , 

001293 lfy of mer cmy) 



6 >r HT/a 
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- 281 m/s 

somi d^^rr!n ^ L s calculation was 1 6% because of assumption that 
unci propagates through air isothermally* 

■? con f cfec ^ Afetoton’s /bmitda by proposing that “sound loaue does 
utsidator”^ a ^ ^ iso thermally but adiabaficaiiy, as air is a l hernial 


Laplace’s fo rmula is given as; 

V= VyP fp 


y = C»/C v = I A2 {for air) 

° Experimen tally it is found that speed of sound increases by 0.61 m/s or 
61 cm/ sfor each 1 P C rise in temperature. 

Effect o f moisture 

Water vapours are lighter than air thus the presence of moisture in air 
reduces density hence the speed of sound increases in such cases. 

° Dene nd.cn ce of velocity of sound 

1- V is independent of pressure 


Q 


Wi 


2- V a L/Vp 

3- V a VT 


4- V,/V,=m'T,/T2 

5- V t = V 0 + 0.61 t 
PRINCIPLE OF SUPERPOSITION 


hJ 


Bo you know? 

The speed of sound in hydrogen is 
four limes more than the speed of 
sound in oxygen at same 


The resultant displacement of a point of medium is equal to sum of 
individual displacement produced by each mooo, This is called principle of 
superposition 

Ytoud = Yj+Yiz + Y n 


Annlicaiions 

L In ter fere rzcer lt is produced by tiro waves of same frequencies, which are 
traveling in the same direction . 

2, Beats: T hese are produced by two waves of slightly different frequencies 
traveling in the same direction 

3, Stationary! Waves: These are produced by two waves of equal frequency 
and equal amplitude traveling along same line in opposite direction. 

INTERFERENCE OF SOUND 

Superposition (mixing up) of two identical sound waves while passing 
through same medium propagating along same direction is called 
interference. 

c renditions for inference 
l - coherent waves 

2- same medium 

3- same direction 

4 - identical waves 

5- Sources of sound should be close to each other 

* In constructive interference, two interfering sound waves reinforce each 
other, so that the resultant is a louder sound* 
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Or f-Ip±2 



In 


ih difference = ™ Uv0 inte rfering s< 

rSZ the Multan! loudness of sound 
cct , so that i)K _ interference 


P + * m r m f 


effect , so that the 

ConditimieC^af^^ = 0+1+ 2 \ 

]^Qm^rence = In + m where n - 

Echoing zone is region of constructive interference 

- Silence zone is region of destructive interference 

o Paid difference is the difference between lengths of paths traveled by lWc 


waves. 
BEATS 


The periodic alterations of sound between maximum and miii&num 
loudness are called beats 

e Beats are produced by the interaction of two waves having sJi^htlv 
different frequencies traveling in same medium along same direction! 

° Beatfrequency is number of beats per second. 

o Difference between frequencies of two tuning forks producing beats is 

given as item = 1 a - fu p 

' U] 

I 





m 


“TaTJ^Sr 1 '• fcr n ‘ XSCZ 1 am 

2 ° CtCmunc unimovoi freque llcies 


Do you know? 

If frequency of a tuning fork is 
32 Hz then after 3/4 sec, it will 
comple te 24 vibrations, 


Iw 

v 


4 jy ihinds^r^ e sil0 . 

rupees r<?J, . IeC! '° R wave tafees'n^o 'y re ^ ecti °n is wave characteristic 

(ran«m.w”f rses ' ln this case, TfriT ^ enser boundary, the phase cj 

, 1 -e/^ocuon cn-r-> j. ,,nt 


Lr tk * ^ k ^i&fn enSe r b ° Unaar y- lne ^ 

transmission n r is almost s, ° n co ~ e <0^ient is inaximwn $ 

• quaxtum n«dm» 


boundary, there is nn I T CCj ' r ° m rare 

'* t!l f case > ^flection coTl revers vl fZ) 

ncL Emission coJr ^ lCient ' ' 

eon s ner ( ^e M l,,T J]tCl ^hm 


some 0 fe n e rf i^ smit tecl 



ener ^ of iSg ^ is less 
. 11 ' v ^ is wlh" . that ^ *ncidej 


XVrtVc ^ast/vi 1 Lna * incident wave a 

JaL Point of discontinue 
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'■AH’ 
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o 


. nt y 0 Li n.nsrTLittecl wave is same as that of Incident wave but its 
oci y depends on density of medium as given below; 

V oc 1/Vp 

Since velocity of transmitted wave is different from original wave, 
the re fore, wave length (A) changes as frequencies of both waves are equal 

STANDING WAVES 1 

° Interaction of two identical waves traveling opposite to each other in the 
same medium, gives rise stationary or standing waves 
* Both constructive and destructive interference takes place in formation of 
stationary waves. 

° Points of constructive interference arc called antinodes while points ol 
destructive interference are called nodes as shown 

AntinoJes 


'' >H — f **■ 


SCondinrj twfives. 

o Amplitude is maximum at antinodes and minimum (zero) at nodes, 
o Nodes are stationary points whereas antinodes are points that vibrate 
with maximum amplitude. 

o Two consecutive nodes or antinodes are separated by distance equal to 
XI 2 and an aniin ode and its consective node by A/ 4. Q 

Bo you know? 

The energy stored in anti nodes at their extreme position is wholly 
potential while at equilibrium position the energy stored is usually 
kinetic but total energy remains the same. 


I 


err A M DING W AV PS IN S = kEG iU'clD St RING 

■ _ At fixed end of string always node is formed while at free end of string 

always antinode is formed. 

]J string is fixed at bo/.h ends, then number of nodes is one greater than 

no. of antinodes, 

N = A+I 

If siring is free atone end , then no. 
of antinodes is equal that of nodes, 

A - N 


\ 




to 


Speed of st ring wa ve is 




VsyT/ ra=nF/m 
m is called linear mass density. 
Frequency of stationary wave is 
f„ = n fi 


Do vo is know? 


The speed of stationary waves is 
independent of the No. of bops. 
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\v 


■here fi - 


2 iluauanimtion of frequency. 

^tntionaru ujciugs ou^lj l „ 

S= n H is the lowest frequency (fundamental or basic f requ 
where I] is tne < formed- 

at which first stationary wa\ f n ) which are integral multiple nf 

All other frequencies or harmonics. ip,e of 

fundamental frequencies are caUeh 

STANDING WAVES IN AIR COU jMM^ 


Standing waves in pipes 


Closed pipes 


X X X X X X X X 


)J2 


m 


loudspeaker 

A! a lower frequency, the vvavelenglh is longer 




m 


++ 


}J2 



A loudspeaker sends a sound into a Jong tuba 
Dust in the tube can show nodes ancf antinodes 
Nodes are half a wavelength apart. So are 
anlinodes. Maximum amplitude shows 
maximum pressure variation and minimum 
motion of air (pressure antinode). Minimum 
amplitude shows minimum pressure variation 
and maximum motion of air (pressure node). 




i he fundamental; The lowest frequency wfifcft 
can form a standing wave has wavelength equal 
to twice the length of the tube 




Q 


0 


DOPP \ 


c 

* l 

■ 
J 

o /■ 

n 



m 




& 


A } - 

sii 


o Api 

sto 

* Wht 
heo- 


where v = 1 


i 






Fregueiicies of standing waves 





pipes open or closed st both ends 
strings fixed at both ends 

pipes open at one end 


length L 

L = nU2 

L = (2n-1] m 


fundamental 

f= vf2i 

t - v!4L 


harmonics 

2f 

3 f 



3/ 

5/ 



nf 

{2x1-1)/ 



where n = 1,2,3....... 

° Fundamental frequency of open pipe - 2 x fundamental frequency oj 

closed pipe 

o No, of harmonics in open pipe = 2 x No, oj harmonics in closed pipe 


'Rtftrr; (is ffinnTjj 

The open end of the organ pipe behaves as antinode 
while the closed end behave as node in case of 
stationary waves through organ pipe. Why. 


\o \ 

m 

A H 

^ i 1 A 


pnop] LFFEGT 

: Apparent change in pitch frequency] of sound is due to relative motion 

of source and observer. 

o Doppler's effect was discovered by Doppler, an Australian physicist, m 
1 845 

Annarent frequency of sound heard by stationary listener due to source 
Jfving towards him at speed V is g iven as: 

/'= (v/u~u)f f>J 

Apparent frequency of sound heard by stationary listener due to source 
moving away from him at speed 'u' is given as: 

f'-( v+u/v)J /'</ 

Apparent frequency of sound heard by a person moving towards a 
stationary source with speed V is given as: 

f'=(v+u/v)f f>f 

Apparent frequency of sound heard by a listener moving away from a 
stationary source with speed V is given as; 

f- (v-u/v)J /'</ 

W/u'-n source and listener move in same direction, then frequency oj sound 
heard by Us tetter is given as: 

f = (v-wfv-udf 

. ere y _ lme speed of sound u. = speed of listener ife = speed qj source 

V 


It] 

1 I 
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as: 


. Ljrtlit observes Doppler's effect too. 

VwFffans o/’ J Dopp ^ r5 . , 

^ Ships and submarine [sonar devices) 

Dais (for traveling) 

Radar (for detection) 

Determining velocity of a star w.r.t earth 
to monitor blood flow in major arteries. 


moving away from cctch offtgj- ^ 


1- 

2- 

3 - 

4 - 

5 - 


When a start is moving away Irom earth then wavelength of lig] 1( 
increases and red shift of spectrum is observed 
When a start is moving toward die earth then wavelength of 
decreases and blue shift of spectrum is observed 



( 1 ) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


[91 


UO) 


hHt can !^ e /f! owin g is not the property of sound? 

^ travel in vacuum 

(b) It is reflected 

phenomenon interference 
W) It is propagated as longitudinal wave 

called'^ 63 require a material medium for their propagation are 

(bl matter waves (b) electromagnetic waves 

(c) carrier waves (d) 'mechanical waves 

Which organ produce a better quality of sound 

(a.) closed organ pipe v (b) open organ pipe 

(c) both a and b (d) none of these ... ^ 

When two identical traveling waves are superimposed, the velocity 1 ■ of the 
resultant wave - - 

(a) decreases (b) increases 

(chre mains unchanged (d) becomes zero 1 

In vibrating cord the points where the amplitude is maximum, are called 
antinodes (b) nodes 

^ .(e) troughs (d) crests 

Echo is the phenomenon of 

(a) interference of sound C b ) reflection of sound 

(c) refraction of sound (d) none of these 

The phase difference between particles being on either side of a node 

A (b) n/2 

& { C 2n «) n/4 4..../ 

If stretching force T of wire increases, then its frequency \ 

(a) decreases increases t 

(c) remains the same (d) any oi above m Y‘ v1 . . 

A stationary wave is set up m the air column of a closed pipe. At the 

closes end of the pipe 
(a) always an node is formed 
[bl always an antinode is formed . 
fc] neither node nor antinode is formed 
Hi Sometimes a node and sometimes an antinode is formed 
It is possible to distinguish between transverse and longitudinal waves 

form the property of 
(a) refraction 
(c) interference 




, V 


( 11 ) 


( 12 ) 


(b) polarization 
(d) diffraction ‘ " 

^ ^^toNewton sound travel in air under the conditions of 
" < r co ,. , ° H „ (b) isothermal 

gioCc (d) toochortc 

Beats are as a result of 
(a) Diffraction 

fb) Constructive interference 
fcl Destructive interference 

(U) Alternate con structive and destructive interference 
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HIV of sound in vacuum is 


Velocity oi suun'j (b) 320 nis- 1 

(a) 332 ms-1 [d) 224 ms' 1 

(c) Zero f 'ouik! in the nir ^ OI ^ ^ I * s< " * n KdnperaUtre j 

b (b) 61.0 ms - 1 

(d) 2.00ms - 1 


Increase in velocity ol 
(a) 1.61 ms-1 
(c) 0.6 1 ms- 1 t 

Energy is not transferred by 
(a) Longitudinal wave 
(c) Stationary waves 


is 


(b) Transverse waves 
(d) Electromagnetic waves 

On loading the prong of a tuning form with wax. its frequency 
{fl ] increases (b) decreases 

(c) remains unchanged (d) may increase or decrease 

The velocity of sound in air would become double than Us velocity at 0"C 
;U temperature 

(a) 313 rj C (b) 5SG°C 

(c) S19"C (d) 1 1 72°C 

AL anti nodes 

(a) Pressure is minimum and velocity is minimum 
(h) Pressure is minimum and velocity is maximum 
{< 1 Pleasure is maximum and velocity is maximum 

(d) None of Uicsc 

i ■ 

Ultrasonic have / 

5 as? w s“o sw ! rrr y ,s **** ihan 20 “ 

■?*r * « -uStSSr 

loudness arc called o-tween 

(a) silence zone 

(c) beats ^ - interference 

The number of beats nrod,,^ i td) resonance 

VO the sum 0 r q le r re n Uenci l"' 1 sccond is equal to 

(b) the difference of the frequencies°of UninS f ° rkS 


maximum and minimum 


S : aUo «« frequenXX °! h ™ tunil1 ^ *«** 

f ) the frequency of either of iu , tuning forks 
Beats are the results of 0 lunin g forks 

(aj aifiraclion nf tiAii i 

M constntcuve ar " WaVes 

J c) Polarization est -™ctiv e interference 
W) destructive interfe,-, ■ 

Silence zone takes nh nCe 
(a) constructive i m l£ Ce due to 
(c) beats 11 5 te] T«-ence 


^PPHes to 


(a) sound Wave only 

" ,b ° th ““ '«'«****. 


(.si esi1 uctive interference 

V1 > rc sonance 



(d) nfiTje aVe ° nly 

ler sound nor light wave 
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[26) 


(27) 


(28) 


(32) 


occurs. 


moves away form a stationary listener, then 


(29) 


(30) 


(31) 


(33) 


(34) 


(35) 


a cm apparent increase in frequency ' 

b an apparent decrease in frequency 

(c) an apparent decrease in wavelength 

(d) no apparent change in frequency 

r J^Z f £ en ? U ! Um has a bob 0i " mass anci frequency is H £\ If we 
n^i frequency • ^ & ° ne ’ say ° f ' 2m ' th “ what ^ be its 

(a) 1/4T (b) l/2f 

c L f . (d) 2f 

Wiii cli one is the correct relation for fundamental frequency of open and 
closed pipe? 

f 0f5 cn = 2 fdosed X(b) fdoseiS - 2f, pi:n 

(C) fophn “ fcloscd (d) W= 1/ fcloscd 

In open organ pipe 
ta) only even harmonics are present 
(Id) only odd harmonics are present 

[c] both even and odd harmonics are present 

(d) selected hannoiiics arc present 
Which one is the correct relation? 

(a) Vurcwton “ Vyiglnce -v(b) Viie-wlon — yVfapli 

— Vy Vuiplacc \ ,[dj Vi^iplaoe — ''Y "V 


xM 


-? 


i:lci: 


Wewton 


multiple of X are 


(c) VfJewton — ''’ Y V Laplace \y 

If the temperature increases the frequency of tuning fork 
(a) increases v (b) decreases 

(c) no change (d) none of these 

The particles in the wave separated through 
out of phase to each other 
fal (n) (M (n+U 

(d) [n+1 /2) td) tioth (a) and (c) 

Waves produced at the surface of water by a pencil executing periodic 
motion if held vertically at a frequency of 50Hz are 
fal Longitudinal ffi) Transverse 

c Periodic (d) Both (b) and (c) 

Newton formula estimated the speed oi sound 
f&)281m/sec {b) 333m/scc 

fr) 240m/ sec (d) all of the above 

I inlace found that the alternate compressions and rarefactions produced 
in sound waves follows ,dnbatlc law 

ft is0 Scfaw (d) alt o/lhe above 

irl t- sir u c ti ve interference of sound waves the path difference between 

go interfering sounds should be ' . „ , , ■ 

(a) nA 

(r) 1 sort/ time nA and some times (n+l/2)A 
(d) none of these 


*1 
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(37) 


(38) 


( 39 ) 


(40) 


(d) Six time 


(a) Two times 

(sensible) for a human ear is 

hl 4Hz M 10HZ 

(c) 12Hz _ 16H J 

The speed of stationary waves in a stretched string are independent of 

(^Number of loops (b) Tension in the string 

(c) Point where string is plucked (d) Both (a) and (cj 

If two waves of amplitude of ‘x' produce a resultant wave of amplitu l ■ 

then phase difference between them will be 1 ' - 

(a) 600 • (b)T20° 

(c) 180 ^ (d) oo ■ ■ ,,, x 

Which phenomena can be applied to estimate the velocity of sf sr , - t , 
respect to earth ' J U1 stm with 

t'} r°W} c \ h ollcrl - (h) Interference of waves 

■) cats phenomena (d) ,-j] of these 
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WAVE FROM! AMD RAYS 

0 Wavefront is a locus of points which have same phase oi vibi ations. 

o Following are the types of wave front; 

1- Spherical wave front : 

Set of points, which determine the surface of spheic* 

2- Cylindrical wave front : 

Set of points, which determine the surface of cylinder, 

3- Plane wave front; 

A small part of spherical or cylindrical wave front at very laigo 
distance from source of light 



o Point light sources produce spherical wave fronts,. 

* When a point source is placed at focus of converging lens, plane wave 
fronts are obtained. 

* Plane wave fronts reach from the sun to the earth, as the earth is far off 
from the sun. 


The distance between consecutive wave fronts is one wavelength. 

A line normal to the wave front including the direction of motion is called 


a ray of light. 


CD 


.© 


HUYGEN’S PRINCIPLE 

1- Even i point on tuaue front act as a source of secondaru wavelets, 
which propagates in forward direction with spaed of if 

envelope to ail of them. ' . ondar y wavelets is tangeni 

3- Radius of hemisphere = cAt 


Do you know? 

A paint source of light is placed at principal focus 
of convex lens will produce a plane wave. 
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o There is an infinite number of secondary wavelets present on wave front 
° Light ray is associated with direction of flow of light energy, 

° In a homogeneous medium, the ejiergy of wave is transmitted equal in all 
sides and wave front remains spherical for long distance 

INTERFERENCE OF LiGHT 

Interference is a superposition of tiro light waves of same frequency 
and same amplitude propagating in same medium along same direction 
very close to each other. 

o For constructive interference, light wave reaches a point in phase and 
their path difference = n A 

o For destructive interference, light wave reaches a point in out of phase 
and their path difference - (2n+l)V2 
c Conditions far interference of lig ht 

1- Monochromatic (Having single wave length) 

2- Coherence (Having constant phase difference) 

3- Same direction 

4- Same medium 

3- Veiv Close to each other. 

There "is no perfect monochromatic source, but by using filters it is 
possible to produce a source that gives light whose wavelength differ by , 

+rwi 0-10 xn 

“ , difference between two waves remains constant, then 

| interference pattern will be stationary on screen otherwise it will change 

sources, no interference pattern is obtained, because the 
° F ° f °hnnaesrapidly and irregularly [that’s why to get two coherent 
phase i^ht is split into two). 

waves a sir » product of refractive index of medium and 

o Optica! path is cipuxi t 

distance covered m an • 

Optical path = nd 

is refractive index and ‘d’ is path in air. 

youngjse^ 

■ence - d sin 0 


Path 
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For bnpM/rintk’ 5 * „ , £ , jj right fringe at m - 0 


d sin 0 = nU 1 S! 


™ da* fringe*^ x/ll , ldaTk 


at m = 0 


cl sin 


tan 0 — 


D 


Assumption of infinite 
source distance gives 
plane V/3.VQ slit so 
that all amplitude 
olemanls nrs in pnuce 



■e-fr--’ 


d 


0 




i) 


' Fgr / ^ <t 
* this approaches 
a right angle 
a^d O' - 0 

a = slit width 


For distant screen 
assumption 


tan 0 -> sin 0 - 0 

X 

v 


v 

n 


Condition for maximum 
d sin O ~ jhA 

m A/y 


v -r 


■■/ 


* i j,» = nil D/d (position of mth bright fringe) 

° i/m = (2m.+ JJ ZD/ 2d (position of mth dark fringe) 

0 = Lh= ^/ ni ^ (iuaue length, /ram bright fringe) 

0 A = 2g, ri D/ (2m+l)d (wavelength from dark fringes) 

Distance between centers or two consecutive dark fringes or bright 
fringes is called fringe width . 

F -W = XD/d [applicable both for bright nr Hark frfnrfp^l 

• mme^f^UHe < ^rere„ c r£:Z “ “ 

F.W x D mCreaSe « 

F w , , , lt0 increase D) 

^ (to decrease d) 


lh[ i ERFERENCE I NDIFFERFN TTyprg np T , _ 

° ini n mm of r^., itr ~~-7-^ SQ| ' LJ jb FILMS 

wavelength of light rays eg m havin S thickness comparable to * e 

1- Oil film on water ' 


2 - Soap film 

3- Air film. 


due 


p. to 


° When exposed io W ht 1o , 

interference e l0fu - thin fii m n , 

• When exposed to mo , P’oduces colorful pattern 

obtained f ° m °™ohr OTna& { 

• Q^sMimionofth- - ’ onl y bright and dark fringes < 

* gives straight imcrference patter 


ii' 


WE 
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Jis interference uanumi ar U 0ne end an< * thr ' ri increases uniformly. 
eimqfnedm. <■ *1 of parallel fringe, all parallel u> the 



0 Wec ^ c ®h a P e d films can be obtained using a spacer between the two 
slides of glass. 

a The thinnest pari of wedge film shaped is always dark f due to additional 
path difference of Xj 2, caused by phase reversal at denser medium 

NEWTON'S RIMGS 

0 Newton's rings are practical study of interference in wedge shaped thin 
films. 


For your information 



Typical fringes 


RnsuJliniJ irirgci 
(XiriGiflS 


CcrveK s’.jiffictj 


Cerc-ivo suraecj 


Saddle sb-oped 
3 urfoctj 


r.a 

kr_>! 


mmm 

\rrrv 


■W.-* M u - 4 

1 ■ V 

' ■ Mui 

■; jJ 1 





1 When sodium light is incident on the 
phi no convex lens system, light rays reflect 

from upper and lower Sayers of the air present between lens and the glass piate, The 
sodium light source is almost monochromatic. 

There is no phase change at the lens-air surface, because the wave if going from a higher 
to a lower refraction index medium. At the air-plate surface, however, there is a phase 
shift of p with the reflection from a medium of higher refractive index. 

Waves reflected from these two surfaces interfere, forming bright bands where the path 
length in air produces two waves in phase and dark bands where the waves arc in 

antiphase. 

The centre of (lie pattern is black. There is no reflection because there is no air gap here. 

2 The thickncssof the thin film is equal to the thickness of the airfilm adjacent to it 

3 The fringes arc circular as the locus of points of equal thickness of mr is a clrclc - 
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^reoersedfor Newton’s nngs as 
a (ior dark ring) 



(for bright ring) 


This is due to phase r ^ T ^ (c due to phase reversal at point oJ COntm 
■ -[ is cziu j ^L/- u 


Path cUfference " 1- ^g 0 ° an( j extra path difference of \/2 

, ^lirte0 1 . ? nf- rn"hV%^J- _ f' 

iiuat/J 

ARY 

Red, green and b\ue ^ colours, whose comblned'efet'JJ 


Point of contact ts a^J o u0lJR s 

PrIMARLANDSE^ primary colours Cample, mu 


colours of white light are 
produce white light on V- Tlieya,e ' 

1- Red and blue - gieen 

2 - Yellow and blue - violet 

■ 3- Green and purple (mixture of red and blue) 


If two primary colours of white light are mixed, we get complement^ 


colours, e.g. red and green primary colours are mixed, we get ycllov, 
Aiich. is complementary colours of blue-violt t. 


w 


DIFFERENCES BETWEEN LUMINOUS, MON-LUiVlINOUS AND 


INCANDESCENT OBJECTS 

A luminous object is one that emits its own light e.g. sun 
An non -luminous object is that which is visible by light it reflects, 
moon 

Incandescent object is that which emits light due to healing, e.g 
filament of electric bulb. 


— > 
-> 
e.g. 
-> 


MICHELS ON INTERFEROIVIFTFPS 

* purpoS interfer ° meters is an ^“^1 instrument used for followiK 

h Testing lenses, mirrors and prisms. 

2- Measurement of refractive indices. 

- Thickness of plate. 


Movable 

Mirror 
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3- Plane mirrors held I tn aqm, ri+ i ' “ " — — ■* 

movable. 1 ’ 0ne is fLxed and the other is 


4^ Micrometer [it is attached to movables mirror] 

5- Compensator [glass plate equal in thickness to beams splitter) 

6- Telescope (to observe interference fringes) 

o If mirror is moved by a distance of Z/2, with dark fringe in view, then 
jmge of same kind is observed because total path difference -is Z 
o IJ minor is moved by distance oj 2/4, theji alternatively f dark tznd 
bright fringes can be? observed, because total path difference is 2/2, 
o If min oi is moved through distance p, then ’m 1 fringes pass before eye, 
p = mX/2 

o Interferometer can be used: 

1- To determine refractive index 

2- To test planes of glass slabs and lenses 

3- To determine wavelength of light 



.'■S 

. A 


DIFFRACTION OF LIGHT 

Bending of light around edges of a slit is called diffraction or the spreading 
of light waves into geometrical shadow of an obstacle and redistribution oj 
light intensity resulting in dark and bright fringes is called diffraction of light 
e The smaller is size of diffracting object [obstacle), the higher degree of 
diffraction is observed. 

o Differences between interference and diffraction 


Interference 

Diffraction 

1- Superposition of few secondary’' 
wavelets is involved, 

1- Superposition of large number of 
secondary wavelets is involved. 

2- Interference fringes are equal in 
size, 

2- Diffraction fringes wide near 
diffracting object and become small 
as one move away from. it. 

3“ Interference fringes are equally 
spaced* 

3- Diffraction fringes become narrow 
as distance from diffracting object 
increases. 

4- Points of destructive interference 
are perfectly dark* 

4- Points of minimum intensity arc not 
perfectly dark. 


.DIFFRACTION DUE TO MARROW SLIT 


- Diffraction due to a narrow slit has central maxima and alternative 

minima and maxima on either side. . 

o Condition for mth order minima on either side of center is given bj 

D Sin 0 = mA 
where m = 1,2,3 

[FFRACTIQN GRATING , „ „ r „, „n„nU„ 

Diffraction cj^ing is a multi-slit arrangement of parallel and eg j 
snaced slits . 
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. lhJ M-o[ Ui=l'« 
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The diffraction pattern on the screen is the rcsuil of the combined effects of diffraction 
and interference. Each si it causes diffraction, and the diffracted beams in turn interfere 
with one another to produce the pattern. The path difference between waves from any 
two adjacent si its can be found by dropping a perpendicular line between the parallel 
waves. By geometry, this path difference is d sin 0 . If the path difference equals one 
wavelength or some integral multiple of a wavelength, waves from all slits will be in 

i naxii rna'l nH ^ ne Vh '^ observed at that point. Therefore, the condition tor 

maxima m the interference pattern at the angle 0 is 


d sin 0 ~ m X 
where ii - 0,1, 2, 3 


Because d is very small for diffr f 

through a diffraction gratiiw k d monochromatic light pas! 

»"Ste 0. ° ‘ SI ’ , “ ,etl "* ™ry narrow maximafbrighl fringes) at 




Practically a 
diffraction grating 
is a piece of glass 
with 400 -> 5000 
lines per cm. 


W 



World 




fSludy 



where 'm' is called the order of diffraction pattern, 
o For while light, we see colored fringes., 

o JRcsoIoing power off grating is its ability to separate two wavelengths of 
light in given order of their spectrum. 

Resolving Power = X/AX = N x m 
N = number o f 1 in es ruled on grating 
m - order of diffraction 

D IFFRACTION OF X-RAYS BY CRYSTALS 

■ ~ ... 

o Bragg's taw is given as 
2 d sin 0 - mX 

Where l d p is called lattice spacing and 0 is called angle of diffraction, 
o Solid crystal behaves as veiy good natural diffraction gratings and 
incident ultraviolet light is diffracted from layers of atoms, 
o Inter atomic layer distance Is called lattice constant 

o In 1913 Max Von Lane suggested that since atomic layers in solid NaCl 
have Layer separation of 10-*> m, therefore. X-rays can he diffracted. 

□ Max von laue pattern on film is in the form dark spots/bnght spots, 
o Analysis of the relative intensity of dark/bright spots gives nse to crystal 

structure of solid. 


CCt 


POLARIZATION 


Bo you know? 

DijJYcLCiioii proves thot wavelength of lip hi 
is smaller than that of sound 


C^S nt of electric vectors of tight into one plane is called polarization. 




l/L 


\ 


l 

jk i 

t i 

t j 

k l 

\ 

■ 

r ' 

r T ' 

r \ 

r ^ 

r 


. The material, ‘which produces polarimllon. is called polarise, c.g. 
tourmaline crystal Is a polarizer. 
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PolarUe ^ 1 


polaHii’r 2 
|Hor^ontJ ,| J 



jncidcnt D <?a™ 

(Ui’P'? |Jir lC ^ 




Vertically 
Polarized 
Light Wave 


Polariod (polarizer) absorbs all magnetic vectors as well as random],, 
1 leaving only those electric vectors, which are in 


oriented electric vectors 
one plane* 

Tourmaline crystal has internal molecular structure such that their 
intern ri inn with incident ii^ht Is to: 




interaction with incident light is to: 

1- absorb all magnetic vectors 
2 * pul (confine) all electric vector in one plane* 

Polarization is possible only in e.in waves because their electric and 

magnetic vectors arc 1 to each other as well as well to direction of 

propagation* Thus, polamation has established that light i$ a 
transverse tuauc* 

Ls used to test plane polarization. 

b' lei-niiiK-cl by direction of propagation and polarized decide 
w lm s of light is called plane of polarization. 

I- Pohrizer ^ ]3roclucin & I )la,ie polarized light are given below; 

ay5tel ca!dte - 

l!s£SQf_ l>ola rizeci l ,V f ;, t 

1- Determination of onlir-iiiv „ 

urine. ' ^ ' c ^ lve substance e.g. sugar in blood & 

Ct, rio inless window. 

J ' enhance effect nr , 

4 ' WMCiligllts of Abides tocontroUhe *f 0t0gra P h - 

le S* are m night driving. 
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( 2 ) 


m 


(4) 


(5) 


( 6 ) 


(7) 


CS) 


0 } 


( 10 ) 



Optical active crystals rotates the 
(a) vibrating plane , . 

(c) diffraction plane Polarization plane 

Which is not optically active 1 * mc 

(a) sugar „ , . 

10 water J ^ . 

In double slit experiment, we observe " ‘ ' °' , ' IC 

(a) interference fringes only 

(b) diffraction fringes only’ 

(c) both interference and diffract ion fringes 
tdj polarized fringes 

When light incident normally on thin Rim, the path difference depend: 
upon 

(a) thickness of die film only 

(b) nature of the film only 

(c) angle of incidence only 

(d) all thickness, nature and angle of incidence 

Which one of the following properties of light does not change with the 
nature of the medium? 

(a) velocity (W wavelength 

(c) amplitude (cl) Frequency 

Huy gen wave theory cannot explain 

(a) diffraction interference 

(c) polarization W) photoelectric effect 

Photoelectric effect was explained by 

(a) Hertz [ b | 

{ ) jT- t ’n (d] Plank 

According^ Einstein, light travels form one place to another in the form 
of 

(a) waves 
(c) photons 

Longitudinal waves do not exhibi ^ 

[a] reflection polarization 

(c) diffraction - * ravels 

signal from the fi -V i emo e L0 ^ ^th uie speed of light 
(a) with speed of sound [d j wit .li the speed of supersonic 

(c) with the speed of uiir* homogeneous medium gives use 


s 


(b) particles 

(d) it was not his discovery 


icj with uie j Jn a homogeneous mcuiuni &. 

(Ill A point source oi hjit 1 (b) an elliptical wave front 


to 


(a) a cylindrical wave front 
(cl a spherical wave front 


(b) 

(d) a plane wave front 
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(13] 


(14) 


(15) 


(16) 


(17) 


( 18 ) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


(23) 


, nomts in .155^ •«** «■ Same Ph08e ° f 
The locus of all poir 

called (b) trough 

(a) crest (d) wave trout 

(c) wavelength . > n pnrlv monochromatic light? 

Which one of the following - - c - j hf . form me rcury lamp 

(a) light form fiuorescen ^ ^ form simple lamp 


(c) light form sodium lamp ^ emit rayS 0 f 


Two sources of light are 

(a) same wavelength 

(b) same amplitude of vibration „ 

(c) same wave length with constant phase difference 

(d) same amplitude and wavelength 

Wiie ri crest of one wave falls over the trough of the other wave, this 
phenomenon is known as 

(a) polarization (b) constructive interference 

(c) destructive interference (d) difiraction 

In Young's double slit experiment, the fringe spacing is equal to 

(a) dXD " (b) 2itd/D 

(c) >.D/d [d) Id/D 

In Young double slit experiment, if white light is used 

(a) alternate dark and bright fringes will be seen 

(b) coloured fringes will be seen 

(c) no interference fringes will be seen 

(d) impossible to predict 

S'n«o? of ,lghl "* * 

(c) Huygm J: Michelson 

The condition for constructive r ° Un ^ 

the path difference should be erfcrcnce two coherent beams is that 
[a) integral multiple of X/2 - * 

(c) odd integral multiple of X/9 i mtegral multiple of X 
In an interference pattern evcn ^°f e gral multiple of X 

“) tok frtng. 

(c) both dark and bright frit? ljright / rill gu 
d) central fringes are brighter' th-T n Gqual width 
In^ Yo lm g E double slit “ n the outer fringes 


*cs 

ie 


,f*Pa.-aS between the ** 


(a) remain same the slit and screen 

Tiirn , tb) d °uble 

(a) diffraction ° f ^ slt Y is due to 1 quadru P ] ed 

a^ESSTSS* S 

(a) SO'. avelm S 'onr, ra ,.- . M) 

(c) 1.80° 


is 


doubled- T1,c 


rer ^ denser attertng f 

( b)90 r^ suffers a phase ehang c 0 

(cl) 4j^ rj 
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When one mirror of a Mtchelson Interfer 


0.5 mm, we observe 2000 frinceV "wh^"?? ‘ S moved a distance of 
(a) 500 0 nm n Wl11 be wavelength of light used? 

(c) 500m 5““* 

(25) Diffraction effect is 1-1111 

(a) more for a round edge (b) less for a round edge 

(c) more for a sharp edge (d) less for a sharp edge 

(26) The wavelength of X- rays is of the order of 

(a) 10A° (b) 1000 A° 

(c) 1A° (d) 100 A" 

(27) Wavelength of X- rays falling at glancing angle of 30" on a ciystal with 
atomic spacing 2x10- 10 for the fist order diffraction is 

(a) 4xlO’ lo m (b) 2xlO- I0 m 

(c) 0.02x1 0-i°m (cl) 20x1 0 10 m 

(28) A diffraction grating has 500 lines per mm. Its slit spacing or grating 
element will be equal to 

(a) 500 mm (b) 5x1 0 3 mm 

(c) 2xl0-s mm (d) 2xl0^mm 

(29) In a plane polarized light electric vibration are 

(a) in all direction 

(b) in two mutually perpendicular directions _ 

(c) taking place perpendicular to the direction of propagation ol light 

(d) no vibration at all. 

Light on passing through a Polaroid is 

(a] plane polarized Jj Sptoa^polarteed 

fcl Circularly polarized W eiupu<-a yy 

Which one of the following *'£££*’ rays 

(a) radio waves } gound waveE 

(c) X-rays 

Diffraction fringes are 

(a) equally spaced „ g 

(b) distance between them 1 ^ constant 

(c) distance between them notrem. 


( 30 ) 


( 31 ) 


( 32 ) 


(d) they are adjacent with™ s] A b ook will probably appear to be 


( 33 ) 


( 34 ) 


( 35 ) 


taj uity aiv, -w— ht _ a blue booKv 

In monochromatic i Q pur pi 


(a) black (cl) no scientific reasoning available 

fc) green 

A polarizer is used to {b ) produce unpolanzcdligh l 

til Reduce die intensity of !j <= . roducc polarized light 

W metrse .otcnoiW nc «, J e wo ,„„ s covered then 

m rim ,hle slit experiment. ed 


In double sir e obscive 

interference fn^ ob served 

(b) no diffraction fringe 


(a) no 

(c) no fringes observe^ ^ distu rbecl 

(d) interference P& ttcl 
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gives 


the definition of metre in terms of wavelength of ^ 


(b) Einstein 
(d) Galileo 


cadmium light 
(a) Newton 

(37) In Michelson interferometer to switch the fringe ii orn bi ight to dark the 

mirror should be displaced through 
(a) A /(b) M A /3 

(c) A/6 (d) A/4 

(38) in the shadow of a ball the central portion appears bright that happens 
due to 

(a) Interference fbj Diffraction 

[c] Polarization (d) Refraction 

Which experiment shows that wavelength of light is smaller than that of 
sound ' ‘ 

(a) Diffraction (b) Polarization 

(c) Interference (d) Reflection 

[dOJ Crystals of a material can behave as 

(a) Convex lens (b) Interferometer 

(c) Diffract, on grating (d) Concave 


(39) 
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LENS 


f Lens » a piece of transparent medium bounded by two surfaces at l e ; 

one of which is curved* 

Every Lens is a part of some sphere- 
Types of Lenses 

}“ Convex lens: It is thicker at the middle and thinner at the edges,. 

2- Concave lens: It is thinner at the middle and thicker at the edges f 


(si. 


Typos of Convex and Concave Lenses 


SH# 

Convex leas 

Concave lens 

1 

Double convex 

|||; 

Double concave 


2 

Plano convex 

■ i 


Plano concave 

' I 

3 

Concavo convex 

) 

Convexo concave 

3 


Q 


Important Definition*: 

Centre of curvature 
lens is obtained. 


01 s Phere from which 


spherical surface of 


/ 

( C :o 
\ 


\ 

■*> i 

; 

s 



Every lens has two cenWo r 

Radius of curuahtra - Radius ,,r , Curvatu res. 

kns is obtained. Sphere form which spherical surface of 


' W55 j 


\ 


Evejy lens has hvn 

joining it s two 



\ 

/ 


Principal axis is the line ° f CL >rvature th f 

J inino l at may not be equal. 

centres of curvature. 









~ 1 . 






\ > 

! , =■ , 
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Source 
of tight 


iffOStn (j£. 


Telescope 



p 

Q 


INTRODUCTL,. », FIBRE OPTICS 

0 Graham Bell invented photo phone to transmit voice massage via beam 
of light. 

In optical fiber, light is used as a transmission carrier wave* 

The principle of transmitting signals through optical fibre is 

(1) Total internal reflection 

(2) Continuous refraction 

* Optical fibre is a fine glass rod having central portion of high refractive 
index called core, which is surrounded by glass layer having low 

refractive index that is called cladding* _ 

5 Light passes through core due to total internal reflection or continuous 

refraction. 

0 

ClArFlCATlON OF OPTICAL FIBRES 

S mqle mode step indc^ jm narrow core of 

It is also called mono mode nore oc j 

diameter about 5 pm. 

MidUmode step index fll ore conS tant refractive index. Refractive 

it has larger coie (5 Oum) cladding. It is useful tor a 

index change at the b^ndaiy of f in it is total internal 

short distance only* The mo 
reflection. 


MidUmode grade d irulexjjfltl inOQ uitl There is no noticeable 

In it, core has diameter irom 5 0 f transmission of light in it is 

boundary between core and cladding. The . vx* trar3I nission in which 

continuous refraction. It is suitable Jo. l°n s 
V/ hite light is u.,ed. 
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SIGNAL COMMUNICATI 0 N 


° Fibre optic communication system consists of three parts 
(1) Transmitter. To convert electrical signals to light signals 
A Optical Fibre: To guide the light signals 

^ ^ ca A lre F^ht signal and convert them to electric 

Optical fibre 



Light signals travel through flh» - . 

represents, land absence of Ii,! 5 ln on ' an 

AduaiUac,e^s_o£coma mfCflf . n A re P r esents ‘O’ 


i \sc 


m 2=; ~ ■— ■ 

(lit) Clear sound is rA, C leT1 gth. n- Ij£t]l e . . , 

LOSSES OF POWFP ‘ ccuved ^ 1 Sl Snal strength) 

° Power is lost in oniie^i a, 

atoms in glass ‘ >,t: is due to sen \ ", ... 

° Due to dispersion .of liohi . ' Ciln S of light from inipond'^ 

° 5 ,Tors f due (o ws A, nlso get en . 0rs 

0 Repeaters are used at , f cluc W h„ ..... 1 s 

to scattering from ImiMn-m A C 1) c1 * alar 


- H^perefon are r ' ,, get errors 
0 Repeaters are used at sun A, r ° (f by i ,«„/ 

tom impuritie ' C ^ ial; uiee to A ' )ra ^ Cic ^ i’ale.x fibre 
-22i^satom s . t0 overcome the power loss due 


- I 
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5 - 

telescope 

7'eiescope is an onticnl ,■ 

>ie details ofafarojfobjsct ^ Which cables the obsen 
0 Tw° ma j° r classes of tdescrm^ 

1- Reflecting teSSJe? 

2- Refracting telescopes Cl Game™^ 

ASTRONOMICAL TE1. Fsrnpp — Terrestrial 

U is used to sec images of heavenly bodies. 

0 It consists of two lenses, 

fb) F veSecc S n° rilft ^ ° f lai - c foca I ^ngth and large size. 

S P - d ble COnvex lcns of short local length and small 


When set for eo P then- 

L — ff> + f t 



Advantages: 

1- High magnifying power 

M = fo/fc 

2- Large field of view. 

Disadvantages : 

Final image is inverted. 


Do you know? 

A good telescope has an objeclivc 
of long focal length and large 
aperture. 


J 




G ALILEAN TELESCO PE . jve anll , eyepiece, it 

The Galilean or terrestrial telescope uses < p telescope with the same power, 

gives erect ™a 8 es and is shorter .ban Ihe astrononaeal P 

Its angular magnification is -fjfc * . ... 


rirml irnnwtf 

{Er+iCtJ 5 l ^ 


j s-jMT lrO , ' , i 
otiJftGt 





§P £CTROiVlETER . nt used to s tudy spectra. 

It is an optical tnsu 
» It has following parts: 
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It halsllt at focus of a double convex lens to get a panj^j 


beam o flight, 

? Telescope: It is an astronomical telescope. 

3- Tnii table: Prism or diffraction grating is placed on table called 

turntable. 

tuntUiMi 

4- leveling screws . 


* Wo dung 

1 - Telescope is 

2- Source of 

is adjusted ■' 

3- Angle of r-.i 

The 



/eWS 


d in fro 


peri 

/en 


'l 


d collimator 


■ I'ifi 


a 


4- For wavuicn :/ 

d sin e _■ 

T1 K =dsine^ 
Usually™ = i (first order dim 

gi citing clement 


SPEED OF LI GHT 


1/N 


0 

O 


0fl *»'"- mack 
• Ttie Miche.son s formula fordetennitfr' 1 * 6 ,^ ^ t'ftcheii 

rSP ° Cd0fW ’ L 

’«»«« nunur and d I, 

and diagonal mirror. 



r"1 



i.s 



flVn 



'■\Mr 
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n.1 ■ , 

h' j ' x \ b i'i'I 


feleWU shows that resolving power of * " 

p 01 aperter, D li v 



X is. 


R ^ _ 

i r . 


ldci ‘ n light source 


I cns_A berxatigns 

1 - Spherical o' 
li w 

ni Mi *’■ 


■\1 a 

L . i \ J 


’ blurred ipfVi^" lit-. ^ . r , 

. »j;.~ L ln ol lens because 

' [ . 11 . !( " - I 1 ■ - . . . V t UU3 ^ 

1 ^ incrones. 


s + n 


i \ 


ui^coluiircu I 




i ■ 




]l rays (all colours] at single 
ted. 


■' '■ - } Ch CO 

J ,S 


(ens that allows only paraxial rays 


K ernfrd y 

' .-.• :V COI l 


\ F C 


I C /■ PMCY* | r -- CTmCT i!US C 

LcAo : v ■ ' T * ^ ... * _y . ■ - \kjt 




avc lenses called as achromatic lenses 

E 

■ ,ncc up to which a normal eye can see i 


m 


v ^ V 


z6cm 


T :> ^ ^ an object near than d t we have to use a convex lens. 

ffi 


CD 


u 


Do you know? 

As the got over the years upto old age me 
value of least distance of distinct vision is 

drastically effect 


OPTICAL INSTRUMENTS use Ug M for their operations c.g. 

Optical instruments are those, w it 
1 Simple microscope 

2, Compound microscope 

3. Telescope 

4- Camera 

5- Miclielson interferomcie 

6- Spectrometer 

SIMPLE MICROSCOPE . . d0llHe convex lens of short focal let t gtlu 

Simple microscope/ magnify’ 

=> Us magnifying power is: 

M = H- d/f 
cl = 25 cm 

f = focal length. dnifie d image at d. 

=s> It forms virtual, ercc a 

M ct 1 / 1 ___ 
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COMPOUND MICROSCOPE 

Compound microscope consists of two convex lenses. 

(a) Objective lens of small size and short focal length. 
(blEvepiecc lens o f large size and large focal length. 



A compound microscope uses a very short focal length objective lens to form a greatly 
enlarged image. This image is then viewed with a short focal length eyepiece used as a 
simple magnifier. The image should be formed at infinity to minimize eyestrain. 

The general assumption is that the length of the tube L is large compared lo either or f c 
so that the following relationships hold. 



Eyepiece 


a; 


M = L/f„ (1 + d/ Q 



A , you know? 

length prod V uce" d l e U “ °L blu ^$t of short 
morc details is be * " di /Tiacticn and allow: 

Note: {J~~ — ^.er^ 

1- Jo </, always otherwise it will . 

2- In case of expensive becomes r 

'■ , ve nl) croscoiv.<. 

s LO re duce l ens Vf' e J 
sa l ‘mace wrn, cicfe «s. 


£ 


2 - In case of exnpnQ' ^ ^ 

combination of lenses i f!! 2 , mIci 'osco pes ' f Lr °nomical telescope. 

3- Objective forms real lcils defects^'^ 06 "' and objectives £ 

■ P ,Z (m 


Jus virtual image, 



^jPSEn try Tost Sei©J^(te/o 




L 



(a) For convex lens, principle . _ 

light ray. It is a real point 3 point °f 

(b) For concave lens, principal foe, 1e 
light rays. It is imaginary point. a P ° int of divergence of refracted 






Every lens has two foci one on each side 

0 - 0paeat cent ™ isa P° irlt ^ide the body of lens through which fight 
rays pass, undeviated. 8 

4 ^rigcti, is a distance between principal focus and optical center. It 

is positive for convex lens and negative for concave lens. 

Note: It Is not necessary that two focal lengths are equal. 

o Aperture is the size of diameter of lens. 

o Power of a lens is its ability to deviate light ray from its original path. 

P = 1 /f 

where T is focal length in meter. 

If T is in cm, then- 

P = 100/f 

o SI unit of power of lens is dioptre. 

P _ ID if f“ 

General rule for combination of lenses 

General rule for combination of l ri lenses is 

P = Pi + Pi + 


Examples 

For two double convex lenses, 

P 

= P, + Pa 

■ i/f 

" 1/fl + If fa 

i/f 

= fi+fe/fifs 

f 

= f t 6/fi+fe 

Thus 

combination behaves as a 



For two concave lenses; 
p = Pi + Pa 
i/f = - 1 /fi - 1 //* 
= -(fi+fe)/fn 2 


convex lens. 
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Lens Form , iff a 

o General lens formula is given as: 

J j/p ’■ 1 /(] " 1 -’V .< ve for virtual object 

u is -*'ve lor reia objal ana vG * U1 + , T . J _ 

q is +ve for real image find -ve for virtual imag * 
f is +ve for real convex lens and -ve 
for concave lens, 

o For different cases 1 we have to modify it. 

Examples 

For a virtual object; 

1/p + l/-q= 1/f 

For concave lens; 

l/p+l/-q = l/-f 

Position and Nature of image for Convex Lens 


Do you know? 

Positive sign is used where 
rays actually intersect, If 
not then we can use 
negative sign 




Position of object 

Position of imaqe 

Pfature of image 

Beyond 2F 

Between F and 2F 

— 

Recti inverted,- small 

At 2F 

At 2 F 

Real, inverted < canal 

Between F and 2F 

a f- ir 

Beyond 2F 

Real, inverted t enlarged 

nt r 

At infinity 

Real, inverted, enlarged 

inside F 

— * — h.- 1 

On some side further await 
from lens than fh& 

Virtual erect enlarged 

s T ^ w ^ J *— kr L 


Magni fication of a 

» Linear magnification is given as- 

M = q/p = hi/h . 

° Angular magnification is given as ~ ° f image / size of object 

VI I, j i / 0 - — A «-! - r 


Du you know? 

Foi very small angles we can 
equate linear and angular 

magnifications. 


Q 


"o-'uvanuii is Pivrn to- 

° For real image; - C 

M - q / p 

° For virtual image; 

FI = -q / n 

Visual Anklet 

* Visual an^le is snrfi^ v. , ^ 

• parent size of at 0bscive , s 

Apparent size cc vis,,-,) h ^ sual angle 7 
ktcsolymig Povjpt- vlsu al angle 

The resolving power of an w fr , 

the object under examination Gnt 18 its abilitv ♦ 

-AiSlc^_ResglTitioii ' - 0 t'cveal the minor details of 

hc rm Sle mat allows Uvo 

angle of resolution it is ^ hjf sources i -i 

* express ed as a. b 10 appear distinct is called 

1 1 , l 

U '”m 65 1 .2^ i 
D 
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r "1 

R* A 


( 2 ) 


[ 3 ) 


( 4 ) 


[5) 


( 6 ) 


(7} 


( 8 ) 


( 9 ) 


(10) 


(II] 


( 12 ) 


When light waves performs iTlH , 

ig^ a,n C ~ ' ^ " <* **-, 

c) momentum h) energy 

A point where the incident parallel*" ° f ^ 56 
diverge after passing through^ lens , gM conver V °r appear to 
(a) centci of curvature rut r e 

(c) optical center S ^ 

Tire diameter of a Jens is called 1 


(a) focal length 
(c) aperture 


(b) watt 

(d) horsepower 


(b) principal axis 

T . . ^ r T W) radius of curvature 

in go mg iorm a denser to rarer medium a ray of light is 

(a) uri deviated (b) bent away form the normal 

(c) bent towards the normal (d) polarized 
Unit of power of a lens is 
(a), meter 
(c) dioptre 

The diamond shines due to 
(a) Interference 
(c) scattering 
If a lens is covered with wax then 

(a) I n ten sily be co me d o able (b) Image will no t forme cl 

[c] Intensity’ will remain same (cl] Intensity will become halh 

The minimum distance between an object and its real image m a convex 

lens is 

(a) 2 f tW r ";;° 1 

3l f rom -2f of a converging lens, then the image 


(b) diffraction 

(d) total internal reflection 


If an object is placed away 

yt h (b] virtual and erect 

(a) real and erect vjrLual 

(c) real and inverted 1 , f ^ i e naUis of Us lenses is 

If the length oftclescope is 96on the 

(a) 100cm , - 4cm , g0cm , 6cm 

[c] 90cm , -6cm .„ rn „ r0Q e 

Magnifying power otsttn ^ \ oc& i length 

(a) increase with increase . length 

(b) increase with decrease i . ._ ase with focal long ■ 1 


.JLctO^ wit*-* InPfGflSc 

SS «* , cm t»- ' 

Image of an object 5 mm h*h » > 


by lens is 
(a) 0.5 
(c) 1 


(b) 0.2 
(d) 2 
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(15) 


(16) 
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(18) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


Chapter j y 



(23) 


(24) 


speed of light in ihe medium of refract mdex is 

(d) 1.5 x logins- 1 


The 

(a) 2 x logins- 1 
(c} 0.5 x 10 3 nis-i 
Least distance of distinct vision 

(a) increases with increase in age (b) decreases with increase m age 

(c) neither increases nor decreases (d) becomes infinite after 60 years 

ir a convex lens of large aperture fails to converge the light rays incident 

on it to a single point, it is said to suffer from 

(a) chromatic aberration (b) spherical aberration 

(c) both spire ri cal and chromatic (d) distortion 

Two convex lenses of equal focal length T are placed in contact, the 
resultant focal length of the combination is 
(a) zero (b) f 

(c) 2 f (d) f/2 

A convex lens of focal length Ip and a concave lens of focal length IV arc 
placed in contact. The focal length of the combination is 
(a) h 4- f] (b) fsrfj 

tc) f.fi/fi +fi (d) fife /f i -f a 

Final image produced by a compound microscope with respect to the 
object is 

(a] real and inverted (b) real and erect 

(c) vii tual and erect (d) virtual and inverted 

For normal adjustment length of astronomical telescope is 
( a > ] * + (b) £> - f e 

M (d) £./f 0 

A surf board moves at a speed of 5m/s on tlie crests of a wave. The 

distance between wave crests is l 0 m. what is the frequency of the wave 
motion 1 

(a) 2 Hz (bj 5Hz 

10Hz (d) 0.5Hz 

SSSTm ta Ct may Pr0dUCe enw ta «anal»- This type of error 

(a) single mode step index fibre (b) multimode step index fibre 
c) mulhmode graded index fibre (d) monomode step indh her 
Light signals passes through multimode , , T D 

(a) continuous refraction ' ' t c m dex fibre due to 

(b) total internal reflection 

(c) both continuous refraction and fnMi 

(d) diffraction Cl LoL£l1 mtemaI reflection 

Which one type of fibre is more suit'll .P- , 

which white light is used? ' 01 tr ansmissioj 


)U 


of signals n 


(a) mono mode step index fibre (hi im ,ih - 

(c) multi mode graded index fibre (di o hvrI „ mode - sLe P index fibr 

Critical angle is that incident angle in JF mode ste P index fib' , 

iritn ia -Hsc] medium for which ang^c oi 


single mode step index fibre 


refraction is 
(a) 0" 

(c) 90" 


(b) 45° 
(d) 180° 
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[a) ' multi mode step index fibre ^ ™ LCn core anci cladding 

(b) multi mode gi aded index ilbre 

[c) single mode step index fibre 

(d) all types or fibre 

The electrical signals change into light sfemn w t . 

'■' J optical fibre. A light pulse represent " ' ansmission through 

(a) zero [0) (b) one (1) 

(c) both zero (0) and one (1) (d) cither zero (0) or one ( 1 1 

|2 ;i A lens, which is thicker at the center and thinner at the edges, is called 
(a) concave lens (b) convex lens 

(c] piano convex lens (d) piano concave lens 

.noi A spectrometer is used to find 

(a) wave length of light 

(b) refractive index of the prism 

(c) wavelength of different colours 

(d) all of the above 

129 ) if a convex lens of focal length ‘f ’ is cut into two identical halves along 
the lens diameter, the focal length of each half is 
(a) f f / 2 

(cl2f td)3f/2 „ r . 

(301 A convex and concave lens of focal length f ’ are m contact, (he ,oca 

length of the combinations will be 


(a) zero 


Cb) f/2 

(d) infinite 


131 ) 


132 ) 


( 33 ) 


( 34 ) 


(O’-. 

wO) 


ft 


K‘e red light Is replaced by bluest' 8 0bJ “‘ “ “ 

microscope the resolving power °i ie mi 

l-il inma w tb] decreases 

fc! remain same < d > beC ° me ^ used to regenerate 

In optic fiber transmission system _. 

the dim light signal. Repeaters 

(a) Diodes d) Trans former 

(c) Laser . I tpipscopc is 

Magnification ot the astro no mi <■ f 0 ife 

fel fo+Ie (^+fo/fe)L/-to 

(c) Ic/fo - i 22 3t/D was devised by 

lhe equation amm - ^ Einstein 

la) Newton ^ Plants 

(c) Raleigh i microscope is 

The central image in compound 

(a) virtual, erect and magm 

lb) real, inverted and smallci _ 

le) virtual erected and mag nl r ina l image ;in£ . trU incnts 
p . (d) erect, virtual and smaller than ‘in ^ nS tu 
Michelson calculated the SpeE (b)V^an°tnetcr 
(a) spectre meter 

l c ) interfere me ter 
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Michelson devised the formula to calculate the speed o ught 

(a) C = 4fri (h) C = 8/d 

(c) C = 16fd (d) c - 5 / 2Jd 

The function of collimator in spectrometer is 

(a] to produce parallel beams of light 

(b] to filter the light rays 

(c) to make them 1 

(d) no function 

In optic fiber transmission the repeater are separated through a distance 

km in newer system, 

(a) 300km (bj 2Q0km 

(c) 100km (d) 20km 

Which colour has the maximum angle of deviation in prism 
a red (b) blue 

{C] oran § e (d) green 
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INTRODUCTION 

o Heat is a form of energy that is hi transi 


~ _f Hprfrre of hotness or coldness of a body. 

Temperature is a measure ol ciegice unit. 

Change of temperature a i fee Is the physical sta te o in a cl 

Effete of temperatur e Do you know? 


Celsius degree is larger than a 
Fahrenheit degree by a factor of 9/1 


1- Change of colour 

2- Change of state 
3 - C h a nge o f re si s tanee * 

d Major types of thermometer 

1- Mercury glass thermometer 

2- Bimetallic thermometer 

Any substance that changes uniformly with temperature can be used 
thermometric substance in thermometer. 

° Mercury is preferred as thermometric substance because- 

1- It is non- wetting 

o 

2- Its expansion is quite linear 
3y Boiling pplnt is high. 

uonuerston fo r mulas of temperature scales 

1 - T c = ~ (T r - 321 fn~ ' Q 


J 


y 32 > ^ 

2- T P - 9/5 T c + 32 

3- = 273 + Tc 

4- T k = 273 + 5/9 (T c - 32) 

5- T c = Tk - 273 

6- 'IV = 9/5 (T i; -273) + 32 
import ant Temperatu re Conversions 


Do you know? 

Hie centigrade and Fahrenheit scale 
shows the same reading at a 

temperature of -40°. 


J 


■Descr iption 


jBoilinn Po int of wale. T - 
freezin g point ofw ^f 

Yormni hnrli, FSFF. ~~ — 


— — i-jj tj j d Egr 

jjjQrmal bod y temp era Eure" 
„ ffosolute zero 


_Oy_ 

100 


F° 


212 

32 


98.6 


— — -460 

° Absolute zero is a . ' — 

• *5 ^ remain *" gaSe ° US fonT1 ’ 

molecules of a body. ener 3U is the sum nf r 7, L . , „ 

0 When excess of thermal m K ' E and PE oi aI1 

then it is converted in in i ' , Xrgy fl °ws from 
KINfcTIC MOLE CUI At? THEORY o£ al encr S'- ^ body to another, as heat, 
Main p o intsohK. M ‘t 0 f T 

1- Small volume contain, ,„1 a L given as: 


) - Small volume conta S' S , T 

■2- Molecules move of mol 

except when they collide ' 1 do not exe,- 

__ * - 1 L force on one anothet 
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tiraj _ — — 1 . ■ j_ m ia 

3 - Molecules collide each other eiastteaifo - 
4. The collisions with walls give rise to gas lessor, 

5- Gravity does not affect the molecular moLn 

6- Volume 01 gas molecules this re alien hi,-, 

volume of the gas. eg " glble as com P^d to the actual 

PpF SSURE AMD 1 EWiPERATURE OF AM IDEAL GAS 

The kinetic theory of gases is the study of the microscopic behavior of molecules and the 
interactions which lead to macroscopic relationships like the ideal gas law. 


Vi-i 

dumber of molecule* 1? 


Molecule 5 move randomly 

| very lerge, but separation is 


with a distrt button i n 

| largo compared to molecular 


speeds which does not 

\ 


change, 

****** 


C'/i ssumpUons $ 

""**■*“*.. . . .. , , (. 




halecute-s undergo elastic 
collision vith ether molecule 
and the yalls, but otherwise 
exert no fo rce^ o n esc h other. 


Molecule 0 lie y Nevton’s 
Lavs of motion. 

Develop mo nts will bo mto vith 
collections of identical molecules, 
but the results can be generalize. 


Newton's Laws and Collisions: acwimotions of kinetic theory allows the 

Applying Newton’s law an ideal gas im + . u jhis treatment assumes that the 

determination of the average force on container alls, 

collisions with the walls are perfect y c as Before 

J ForCO Q \ motocular q —■+- 



for N identical l f " 

molecules: # -- jJ . 

o 


ForhJ moLGCulCrS 1 ^ 


r 


2 1 
;Vn J 


r 


L 


Mthto «n 10 "’•**“* 

' +... Lvr 


collision with wail 


* _ 'T' j.j -1 ip After 

Fht = 6p--"' U -—O' 

TV 


Perfectly 

elastic 

collision 
v:iiri wall 


=u 


v. 


2 L 


dkt = T 


Th c (ora ^“ nd t,ip ‘ l& v ' 2 

2tnv* _ ' m \ 

s0 , h£> average is f = 2 L “ /. 

V 


v - - ,V 


A - 




V’J« <»»««"» 

' , • force W» N thetthis is «« al > d, ' faen ' 

In the expression tor the aV ®J| velocity which is » se > 1 

1,10 average of the square o vclocity . wa1 j s has been 

from the square o f the avc ° ory; _ erage f° rce 011 con ‘ 

Gas Pressure from Kinetic . t heory> tl lC 
Under the assumptions vl 
determined to be 
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• 




* ovg 


■ 


l-a — 1 — -H 


/•: 


mNv ; 

i*“ 

fjrevj/jtf*? jr 

and assuming random speeds in all 
directions 

i 5 2,2 , : 

v- = v; + v- + v. - 3 y t 

The average force and pressure on a given wall Then the prcssure i n a container can be 

depends only upon the components of velocity eX p rcssec j as 

toward that wall. But it can be expressed In ^ 

te mi s o f th e av era g e o f the cn t i re trail s 1 at i o nal /' rv „ / uN \ r n i A' v ' “ N 

■ * P — * t — — — tn\ r 

kinetic energy using the assumption that the ^ 31 A 3 V 3 V* 

molecular motion is random, 
and hence the pressure is 

2 1 , 

P=“N <— mv“> 

3 0 2 

° Absolute temperature of a gas is a measure of its average translational 
K.B of alt gas molecules .It is given as; 

T =2N a / 3R <K.E> 

0 We can i date the. temper aturc and pressure of a gas is given a s ■ 

T = 2N / 3P <K.E> “ 

SPECIFIC HEATS 

" deifotS of * subsUuice «»*-<• 

Q = C m AT 

° Sp f Jic he “ f is tde amount of heat required to raise die temperature of 
unit mass through unit temperature. temperature ui 

Q 


9 = Csi, AT to 


Do you know? 


° Avagadro’s taw states: 

“Equal uolumes of gases at same i 

equal number of molecules." temperature and pressure contain 

° Law of heat exchange states: 

“If no heat is lost to surround, - 

^J ost = Ueatgau7ed? medJr ° m (,1Crl ' 




INTRODUC I ION TO THERMOnYM 

J nermoaynamics is die , , 
other forms of energy. ' J le relationship between heat and 

» Thermodynamic slates describe the 
° Any collection of matter having c| ist j 0 f a system. 

3 Boyle's lam stales at constant te l np e ,rS jj Unclai ' ic:s is callcd « system. 
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PV-K 

« Charle's law states at constant pressure^ 

V / T- K OR Vj / Ti - v / t 

o Sum of translational K.E, rotational K.E vibra tinmi t S , n - J 

intermolecular forces is called internal energy ‘ *' E d P ' L due to 

” “rmclS° f “ ““ 8 “ Sy8taB 18 8“™^ «* National K.E 

o increase in temperature of the object is an indication of increase in the 
internal energy. 

o Internal energy is similar to the gravitation P.E 
° Work done on a system in which gas is enclosed is written as W = PAV 

UWS OF THERMODYNAMICS 
Thermal Equilibrium: 

It is observed that a higher temperature object which is in contact with a lower 
temperature object will transfer heat to the lower temperature object. The objects will 
approach the same temperature, and in the absence of loss to other objects, they will then 
maintain a constant temperature. They are then said to be in thermal equilibrium. 
Thermal equilibrium is the subj ect of the Zeroth Law of Thermodynamics. _ _ 

ZEROTH LAW- The "zeroth law" states that if two systems are at the same time m 
thermal equilibrium with a third system, they are in thermal equilibrium with each ol ret. 

B in equilibrium vilh C 


A in equili bri um v/Hh 



ThtrcfoC® A and C lb 
equilibrium- If 

* h* ij v-c re tirouqbt iri 
m heat transfer. 


■ ,;th R then A is in thermal equilibrium with B. 

If A and C are in thermal equilibrium wi 1 ™ temP erature, and it forms the basis for 

Practically this means that ah three are a ^ logica lI y precedeslhe First an 

comparison of temperatures. It is s 

Second Laws of Thermodynamic _ hea , rem ains 

F IRST UM = formed into other forms of energy 

Wien heat is transfonnea 

constant. a q - ;■+ W „. rqa 

ofiHrd and vice versa. 

where AQ * +ve when ^^lone by system and viw 
iW is -ve wnen wv 


vice versa. 
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AU =0 

U| = Ur 

AQ = AW 

Applications of i at lav/ of Thermodynamic s 
a Isothermal process is that in which temperature remains constant, 

AQ = AW AU = 0 

o Isochgric process is that in which volume remains constant. 

AQ =AU AW - 0 

* isobaric process is that in which pressure remains constant. 

AQ = AU + PAV 

° Adiabatic process is that in which no heat enters or leaves the system 
such that temperature remain constants 


□ 

T v 

2 *■ - 'x. 


■ - . 


<3 - - - - 

C 


V 


(*) 


I 



c 



1 

b 

^MiuJ 

i Y///Z 




c^ 


cJ > ■ ■■ :. 


d 

a ESsci'5'?;'^ 


wMmtm 

adiabntic 


adiabatic 3 

Jjj j r M 

MOTE; Cooling is produced when adiabatic exnAih « , , fei 

is produced during adiabatic compression Lakes pIace and heatin 2 

Adiabatic piocess is also termed as 

which the entropy of the svstem ™ ■ lro P lc process i.c, a process in 
Rap,d escape ofair 

expansion. ls an example of adiabatic 

Graphical Represen La tin s 


(PhV at Tj) 


fPftVi/Ii) 


i (Pi,V„T,l 
\ P 

\^.(P I ,V„T [ ) 

( p i,V|,TA 

(Pi.V„T,) 

P 

' V 

V, 

T: 

L -- u 

■ -I 

Pi] 

v a - 

T 

—b 2 . 

P 

V 

^ " 






ISOTHERMAL 

PROCESS 


tsocnomc 

PROCESS 



[SOliAlUC 

PROCESS 


~V 

ADIABATIC 

PROCESS 
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Do you know? 

Duriiig oxiiabatic expansion work is 

done at the expense of ch op in internal 
energy. 


£) 


Thermodynamic Processes;: 


Process 

Definition of 
process 

Equation of 
Process 

I 6t law applied to 
it [AQ = AU -f-AIV) 

Isothermal 

Constant 

temperature 

PV ss constant 

AU = 0, A Q = AW 

1 isobaric 

Constant pressure 

V/T -constant 

AW = PAV 
AQ=AU+PAV 

ISQchoric 

Constant volume 

P/T - constant 

V = 0 

AQ = AW | 

adiabatic 

Total heat 

PVv~ constant 

AO- 0 
AU - -A W 


Cp is greater in vahte than Cv 

o AQv - n Cv AT (Heat 

supplied at constant volume). 

O AQp = n Cp AT (Heat 

supplied at constant pressure), 
o Ce> — Cv — H. 

& Cp/Cv — y 


For Yotir Information 

fl- 






Monoalornic 

C Y = 12.5 — J_ 

^ mo] K 


S 



N 


Diatomic 


A 


- K = 20.fi 
2 


mol K 


REVERSIBi E AMD IRREVERSIBLE 
PROCESSES 

0 Sequence of processes carried out in 
such a manner that the values of 



Polyatomic 

C T i= - R _ 24.9 — J — 
2 mol K 


thermodynamic variables are retrieved at the end of processes (hen this 
process is called reversible process . Otherwise called irreversible. 

o Liquefaction, evaporation and compression performed slowly are 
reversible processes. 

° All changes that occur suddenly or involve fiction or dissipation of energy 
through condition , convection or radiation are irreversible processes. 

Second Law of Thermodiinamics 


i 

i 

r 

i 

i 


i 


i 


i 

i 


i 

i 

E 

I 

I 


I 
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wrOND LAW 

f Ke i v in Statement: “It is impassible to construct a heat engine which 
converts oil heat energy absorbed from source without having a sink.” 


converts all heat energy absui ueujtuiu suun.e wuuoui uuutuy u suik. " 
Clausius’s Statement: “It is impossible to transfer heat from cold to 
hot region without expenditure of external energy. " 

A riifri fr^rfifnr ic? n jprimnp- in ’t i/ta i 


2- Clausius 

_ without expendit „ 

Refrigerator: A refrigerator is a heat engine in which work is done on a 
refrigerant substance in order to collect energy from a cold region and exhaust it 
in a higher temperature region, therby further cooling the cold region. 

CjJ Lilian 


Lx pa re son 
towers pressure, 
Jcrcirtii veportiolsa 



Refrigerator 


\CcmfNeKos 


AJJ rttal 
f*[ftgeaA:ois 
(piju:jc 
wcrk to 
gul hoitl k> 

ftav frrjni 
a <x>lcf arpj 
to a wnirnat 
mna 




Compr^iiort 
lorirss 
iiqurfcialkin 



HEAT ENGIMF 

“ ,hCm ° deV * S - wh<ch energy into 

There exists no perfect heat engine, 
s Heat engine always operates in a cycle, 

* Cycte means set of clianrfp^ wi^inin k v ; 

CARNOT HEAT ENGIMF & ’ mg a s T stem to its initial state. 

1 pr0p0sed * in 1840. (ideal Engine) 

C “K tor- '"«“*• ^ - > oo%. 

’ msu rzszr™* p ~' 

2 Adiabatic expansion. 

3- Isothermal compression, 

4- Adiabatic compression 


etf-.'i) =cr : ■ t j i 7 . 
^iKOt!K‘1T]|ii[ 


h Silinpl^Enqine 



& 


Do you 
know? 


The area under 
the PV diagram 
gives us the work 
done by the 
engine. 
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en § ine: “ ' e kept — iq ap out e 

1 - It depends upon AT 

Cam0t X iiS ,nX. 

a&§Sm ^OSaOF iffi ATETO ! rffi 

Clps-siflcatio ii 

o M 1 cut Eii£ i nc 


Infer rial 
Combustion 


Pet ro I 
Enoi iic 


JN 



External 
Com bust io ii 





Spark 


i <> ii i t i O ii 


\ 


Com pressio 
n ijini lio ii 





l>i gsel 

i iic 




Co in press io 
ii igii iff cm 



/ 

2 st vo ke ^ 



/ 

4 st vo kg 


heat engine 

There are four major parts oi every engine. 

1- Cylinder 

2- Piston 

3“ Crank shaft 

4 - Connecting rod of the cylinder and this 

^he piston oscillates witliin the C01 ^ nation by the relative movement 
reciprocating movement is converted to rotary 

of crankshaft and connect ng rod for cxp]anat ion 



° ^ ere are successive processes in each cycle of a petrol engine, 
h) Charging stroke or intake stroke 

(ii) Compression stroke 

(hi) Power stroke 
(iv) Exhaust stroke 

° There is one cylinder in motorbikes engine 

I here usually are four cylinders in cars. Each one fire turn by turn for 
smooth running of the car. 

0 Efficiency of petrol engine is about 25% to 30%. 

° Diesel engine has no spark plug. 

o Efficiency of diesel engine is about 35% to 40% 

EN i ROPY 


° De g r ee or disorderliness is called statistical entropy. 

° Unavailability of heat energy is called thermo entropy 
0 L,avj of increase of entranu 1 J 

“Entropy of a thermodynamic system is either remain scons fa n i 
[during reversible process] or it increases (during irreversible processj' 
° We can represent change in entropy by following re la lion ; 

Where AS is +vc if heat enters and vice versa 
Its unit is J / K. 

Entropy may remain constant for a reversible process 
EntroDV increases fnr all __ 1 


* 

a 


Entropy: 

a Slate variable whose change is cleaned for a reverb 

at I where Q is the heat absorbed. s ^ e P 10cess 

Entropy: 

a measure of the amount of cnerey'whfob C\ r 

work. winch is unavailable to do 

Entropy: 

a measure of the disorder of a system 

Entropy: 

a measure of the multiplicity of a system rt. ■ 

>uun. (Point to ponder) 
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ENVIRON ME NT A ' CRISIS' AS FMTP npW^]^ 

° Entropy is a time arrow* 

pollution is tf dS t0 he3t death ° f universe because thermal 

0 , neVltable c °nsequence of 2"* law of thermodynamics. 

futile pPr t 11 ? CnSlS 13 an entropy or disorder crisis resulting from our 
futile efforts to ignore the 2-» i aw of thermodynamics 
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j 

P(i») 

Mb 



( 1 ) 


[2) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 


[ 10 ) 


At absolute temperature, the K.E of the molecules 
(a) Become minimum (b) become maximum 

(c) Become zero (cl) None of these 

Temperature is a property, which determines 

(a) How much heat a body contains 

(b) Whether a body will feel hot or cold to touch 

(c) In which direction heat will flow between two systems 

(d) I low much total absolute energy a body has 

We preier mercury as a Lhermometric substance because 

. ° v f T a wide ran § e of temperature its expansion is uniform 
\h) It does not stick to thermometer glass 

(c) It Is opaque to light 

(d) All of above 

T f!l-rr ° r lemperaUlre are based on fixed points, which are 
(a) The temperatures of water at 0°C and 1 00°C 

Ib) ^J^*™** or '"'“"8 >“ boiling water at atmospheric 

^ m P«atures of ice cold and boiling water 

Wt T e ™f eratUreS ° f rr ° zcn and boiling mercury 
\\ hat does V represent in the equation PV/2 = RT " 

a Volume ol n mole of gas (b ) Mass of 4g of gas 

[cj Mass ol 2$m of aas mi ^ 

In a clinical thermometer, the mer curv hf tl mo1 ® of S as 

contract once removed from the patient because' ^ 17 tUbe d ° CS no1 

f! J^ clcur > T hikes a long time to contract 

y] 1 he amount of mercury use is very small 

(c) I he capillary tube has a small cons birr 

M) The capillary tube is very narrow ° Gar ° 1C buIb 

Normal human body temperature 98 o°r 

(a) 37 D C i , F corresponds to 

(c 55° C (b) 42 “C 

°° U (d) 41 nop 

The Fahrenheit and centigrade scales agree to 

« si ss 

^ehinene energy the molec u ,.,r appew , 

(c) temperature bea[ ' 

Heating Of water under atmospheric nre« tllCSe 
(a) adiabatic process fl P. suie isan 

jsothermai process 
i^sobape process 


as 


(c) isochoric process 
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( 12 ) 


(13) 


(14) 


(15) 


(16) 


(-17) 


(18) 


(19) 


( 20 ) 


( 21 ) 


(22) 


Aecording to Pascal’s law me 


g' to differenrcSr^ ° f 1 ** *“ a WMd iS 

r l c . a:n ^ e direction 

(d) ° n l y al t 0ng °PP° site directions 

Wc ™ °? y 3l0ng normal directions 

‘ vc can produce heat by 

fc! Pr ° CeSS (W Chemical processes 

W Electncal processes (d) Ail of the above 

Thicb one is true for internal energy? 

(a) It is sum of all forms of molecular energies of a system 
(bj It is a state function of a system 

(c) It is proportional to transnational K.E of the molecules 

(d) All are correct 

At what temperature the adiabatic process is equivalent to the isothermal 
process 

{a} 0°C (b) Zero kelvin 

[c) Critical temperature [d] None of these 

Which one is not an example of adiabatic process? 

(a) rapid escape of air from a burst tyre 

(b) rapid expansion of air 

(c) conversion of water into ice in refrigerator 

(d) cloud formation in the atmosphere 

The pressure exerted by a column of mercury 76cm high and at 0°C is 
called 

(a) 1 atmosphere (b) 1 Newton per square meter 

(c) 1 Pascal (d) data is insufficient 

Standard condition [STPJ refer to a gas at 
(a) 76cm, 0 U C (W 760mm, 273K 

(c) 1 atm, 273 K M) all of the above 

If the volume of a gas is held constant and we increase its temperature 
then 

(a) its pressure is constant (b) Us pressure rises 

(c) its pressure falls M) any of above 

"If the pressure of a given gas is held constant its density is inversely 
Turmoi l ional to its absolute temperature”, It is the statement of 
Boyle's law M Charts law 

(c) Ideal gas law 10 Avagadro’s law 

Rovle's law holds for ideal gases in 

(a ) isochoric processes (b) isobar ic processes 

L isothermal processes (d) adiabatic processes 

J; 1 “” rilprl ,| ( . s 0 f different masses in the same container have the same 

nvefrage transnational kinetic energy, which is directly proportional to 
their 

(cj absolute temperature 

nne is correct relation. (bJCp=1+R/& 

(cl) Cp“l-R/C v 


(b] pressure 
(d) time 


Which one is 
(a) C P +C v =V 
(c) y=C|>/Cv 
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n which process all the heat supplied is converted into work done. 

U) isothermal (b) isochoric 

(c) isobaric , (d) none of these 

1Q r successful operation of Heat engine which condition should be 
met* 


[a] cyclic process 

[b) operated at certain temperature difference 

(c] both (a) and (b) 

(d) none of these 

(37) Ihe performance of a refrigerator is described by 

(a) efficiency ' (b) coefficient of performance 

(c) both (a) and (b) (d) not described 

(381 The purpose of flywheel in the engines is 

(a) to smooth out the energy variation 

(b) to add more weight to engine to work it stable 

(c) to start engine 

(d) both (a} and (b) 

(39) 1 st law of thermodynamics is consequence of conservation of 

(a) work (b) energy 

(c) heat (d) all of these 

(40) The door of an opening refrigerator is opened* Now the temperature of 
the room will 

(a) remain same 

(b) decreases in summer and increases in winter 

(c) decreases 

(d) increases 


i 
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° the physics that deals with charges at rest is called electrostatics. 

0 An electric force is the force, which holds the positive and negative 
charges that make up atoms, molecules and bodies. 

CHARGE & ITS RELATIONSHIP WITH FRICTION 

° Bodies get charge due tv friction. 

0 During rubbing process, free or atomic electrons gain more energy than 
work function and get detached thus producing positive charge. 

Similar charges repel each other while opposite charges attracts 
each other. 

° Excess of electrons create negative charge while their deficiency 
produces positive charge . 

0 SI unit of charge is coulomb . It is defined as: 

“If force between two equal and opposite charges placed in a 
vacuum lm apart is 9x1 0 9 N then each of them bear 1C charged 

OR 

"If 1A current flows in 1 s then charge will be IC." 

OR 

i+ Charge of 6.25x10 18 electrons is 1 coulomb d 
o Charge is a conserved quantity as well as quantized, 
o 1- Charge per unit area (AQ/AA) is called surface change density. 

2- Charge per unit volume (AQ/AV] is called volume charge density ♦ 

3- Charge per unit length [AQ/AL] of straight conductor is called linear 
charge density. 

0 Charges always shift from higher charge density body to lower charge 
density body. 

o When charged particle is subjected to electric field, then its acceleration 
is qE/m; 

o when charge is given to hollow sphere, it resides on outer surface only 
but not on inner surface. 



Electrical Force s 

■ „ Electrical forces are attractive and repulsive in nature depending upon 

likeness or unlikencss 
o Interaction of field explains force. 

0 origin of electric force is unknown. 

o coulomb used an apparatus known as torsion balance to study 
mathematical measurement of electrical force operating between two 

noint charges. _ . ... 
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Do you know? 

Two bodies having 
charge, veiy small in size 
as compared with the 
distance between them 
acts as point charges . 
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- I F"»J X — ■ ■■ — ■ 

found that electrical force 

charges r 

2- Inversely proportional to square oj 

distance between them 

3- Act along line joining them 

Mathematically, 

Fu = K qi qs/r 2 
Where K = 9 x 10 9 N-m 2 /C 2 
In vacuum, 

K = l/47t£Q 

Where eois permittivity of free space, 

€ d - 8.85 x 10 12 C 2 /N-m 2 

o Fn-- Fi\ S h o ws Lha t electric al fo re e s fo r rn 
an action -reaction pair. 

° Coulomb's law obeys inverse square law. 
a When charges are placed in medium other 
o than air , then force reduces by a far 
permit ivity* 

P = (I/er)F 

P = F/g, 

° terms of electrical force, can be given as; e r = F f¥* 

It means that relative permitivity is ratio between electrical force 
between two point charges , when placed in air or vacuum to the electric 
jorce between them when placed in medium other than vacuum 
° ■ the relative permitivity is unit less quantity. 

ELECTRIC FIELD 

Electric field is u. vector quantity, 

° L 1 is intrinsic Properly of nature to have electric field 

' “rss jssr ron r to M - 

o n L d , tance ( New ton’s view) 

2- Field theory (Faraday's view) 

° Action-ahdista nee has been rHerwi r . . 

a convincing view. ^ C experimentally while field theory is 

° F r pTrnte extent field is uniform all over 

For finite extent, field Is non-unifo^t „ . /E . 

•J i- at ends. (FYinainn Field) 

ELECTRIC INTFMRiTv ‘ 9 9 1 leKU - 

0 Electric intensity is given as- 

E = F/q 0 

Where q 0 is a test charge tt - , 

e - -.— is defined as the force per 11111 


<5 


change. 

In vector form F ~ ic f 
SI unit ofEti N/ C and Vfn f 
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ELECTRIC LINES OF force 


Definition: The path followed by a tiny positive charge in an electric field 
is called electric intensity. 

Electric lines of force are imaginary lines starting from positive 
charge and ending on negative charge. 

Some of important properties are given below; 

1- Originate from positive charge, 

2- End on negative charge. 

3™ Do not intersect 

4- Contract longitudinally, 

5- Repel transversely. 

6“ No electric line is present inside the conductor, 

7- Tangent drawn to electric lines gives the direction of electric 

intensity 

8- Electric field is stronger where the electric lines are closely nacked 

XEROGRAPY (PHOTOCOPIER! 

° "Xerox' 1 means 41 dr y'\ "graphy 11 means, “writing”. 

° The lamp transfers the image of document as bright and dark spots on 
dram (core of the Machine). 

° Drum is an aluminum cylinder coated with selenium. Selenium is a LDR 
(Light dependent resistor). It retains positive charge in dark, 
o Positive chare document image is created on the drum. 

° Toner is given negative charge and is sprayed over the drum, 
o The image is then transferred on paper and is settled by the heated 
pressure rolls on the paper. 


INKJECT PRINTERS 

o It works on the thin stream of ink ejected from a nozzle at high speed, 

o It passes through two electrical components. Charging electrode and 
deflection plates. 

o Charging electrode gives a net charge to the stream. Controlled by 
instructions from computers. 

o The uncharged drops pass without deflection through deilection plates 
and strike tire paper while charged drops are directed to gutter, 


ELECTRIC FLUX 

Electric flux is the number of electric tines of force passing 
perpendicular through certain are a. 
o Mathematically electric flux is defined as; 

- E . A = EA cos 0 
o it is a scalar quantity, 

0 <|? niax “ EA when 0 = 0° (surface is 1 to E) 

= 0 when 0 = 90° (surface is |[ to E) 

o If no* of flux lines leaving a closed surface is greater than no, of flux lines 
entering f then surface contains source or positive charge, 
a If no, of flux lines leaving a closed surface is less than no. of Jinx lines 
entering it then surface contains sink or negative charge. 
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Do you know? 
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FLt S'SoU GHCLQSEDSUmCE 
Triox through, dosedsurfkce is" 


= Q / 


E/e j c£ric depends 
upon charge and 
medium noton shape 
of die closed sphere. 


a shows that flux through closed surface is independent of location of 
charges enclosed by it and shape ol closed suiface. 

GAUSS'S law 

The flux through a closed surface is (1/eJ times the total charge 

.tn ^1 r'ld^rT in fi” 


enclosed in it". 

^lotat - ( I / Co )Q 


ir— ^ 



■ — -= 


;<rj |7 

1 “i *! 

f») 

If * Jr" ‘■'-J - *■ 

f r"1 t .1 i 

C * uj j 


Any apparatus placed within a 
metal enclosure is shielded 
from electric fields. Why? 




Gauss's Law is applied to calculate electric intensity. For this purpose an 

imaginary closed surfaced called Gaussian surface is considered which 

passes through the points at which the electric intensity is to be 
evaluated. 


Applications 


e is zero. 


I Electric intensity inside a Hollow charged spher 
raectric intensity inside a hollow charged spher 

2- Electric intensity due to sheet of charge is given as; 
E = o / 2s 0 r 


3- Electric intensity between turn -* , , 

as. ° oppositely charged plates is given 


E = o / s 0 r 




■ Elccir ^ potential difference h,-,i 

“Work done per {'uni r u hoecfi two points is defined as: ^ 
Keeping the charge in electron nr* ^ lU mou ^9 it against electric J' [( - ( ' 

It can be given in terms of potential .. 

AV = AU /q„ CiU ‘al energy as- 


S3 unit of potential difference is volt 
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Chapter 


It U of work is done on one coulomb charge between two points 
keeping equilibrium, the potential difference is IV" 

1V=1J/1C 


For your Information 


We can relate electric potential difference and electric field intensity by 
following relation; - 

E = - AV /Ar 

Where negative shows that E is along decreasing potential 
N/C is equal to V/m. 

It means that- 

1- We can call l E’ potential gradient because it represents the maximum 
rate of change of notenlial difference w.r.i di sola cement. 






o Absolute electric potential at a distance Y from source is given as; 

V(,-) = q / 4*e 0 r 

o Absolute potential at a point due to collection of point charges is given as; 

V= l/4n€oIqi/ri 

t =1 

o EGG records the voltage between points on human skin generated by 
electrical process in the heart. 



EQUIPOTENT1AL SURFACES 


Definition: The surface on which electric potential is same- at each point is 
called equipotential surfaces. 

Example: Charged hollow sphere containing point charge at its center 

o Characteristics of equiyotential surfaces 

1- They does not intersect 

2- Potcntial difference between two point charges on equipotentiai 


surface is zero. 

3 - No work is done to move a point charge on an equipotcnUal surface. 

4- Work is done when point charge is moved from one equipotential 


surface to another. 



FI ECTRON VOLT 

Definition: "The amount of energy acquired or lost by an electron as it 

transverses a potential difference of one voir 

q leV = 1.6x10** J 
o 1J = 6.25x1013 eV 

0 It is the unit of energy specially used for atomic particles. 


KIPS Entry Test Series 


149 


b 


V.v .. 


www.topstudyworld.copi 




Chapter 1 



rn MPARISQ B-St 
^P^rticulctrs 


pp^^lTATinj\>AL A NQ ELECTROS I Aj j C FORCES 


Formula 


gra vitational force^ 

ft, = Gmims/r 2 


Range 


S tjmbolof constant 



infinite 


Electrostatic for 


Fc = 1/4kEq qia? /r2 
it 


V alue of constant 
Nature 


Dependence 


Relative strength 


G 


Very smalt 


Always attractive 


Medium independent 


K = 1 /4n€o 


Fairly large 


Attractive or repaid iue 


Wealc can he felt with 
massive of act: 


Medium, dependent 


Strong at close range 


MILLIKAN'S METHOD FOR ELECTRONS CHARGE 


q Atoimzer sprays oil drops 

0 The droplet between the two plates could be suspended in air if ri, 

gravitational iorce F g = mg acting downward on the drop is equal to th* 
electrical force F,. = qE acting upward. ‘ ’ " 

qE = mg 


E = v/d 




mgd 


V 


' B ****** * tlming Ule fau <* fl» droplet over . 

CWAOTOrT ° f etor0n U - ,& " 0 '’ C 

m2* “ ° " e “'“ llScaJor sto ™a <*«* Tie charge and elect riel 

Cha rge stored by capacitor is given as; q = cv 

Where C is capacitance of capacitor 9 CV 

Capacitance is defined os: 

"Ability of a capacitor to store charae ” 

... OR 

of capacitor." Stored to potential difference between plates 

Mathematically 

Qr c = Q/V 

si umt of capacitance is Farad. 

- Farad It is defined as- 
"The capacitance of a capacitor - . 

given to one of die plates of !f ° ne farad ^ a charge of one coulomb 

potential difference of one volt het paralleI P lat e capacitor, produces a 

IF = ic/ iv 1 ' U een them” 

" Capacitance of parallel ni,w 

aS ; ( 6 CapQCitor air between its plates is ^ 

Tht- dhnun CvrL£ - = e nA/d 

distant f- capacitan rr cvill increase. 

— tes _ will incr ease the capacita«g£ 
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Chapter'll 2 


&=} 


of^he capa^iLor^^ 0 ^ 0 ,Jetween tlie P latcs will increase the capacitance 

° f a Parallei Plate Capacitor with dielectric between its plate 


Ctncd — Ef Sn A/ d 


- e r U a c 
Crncd ^ 

Dielectric co-efficient or Dielectric constant 

Defimtion: “The ration of the capacitance of a parallel plate capacitor 
an insulating substance as medium between the plates to its 
capacitance with vacuum (or air) as medium between them”. 


^ = 




° Chcuging of capacitor is due to induction phenomenon. 
° Old name of capacitor is condenser. 

° Types of capacitor 

1- Parallel plate capacitor 

2- Spherical capacitor 

3- Miniature capacitor 

4- Tubular capacitor. 

5" Paper capacitor 

6- Electrolytic capacitor 
7“ Variable capacitor. 

COMBINATIONS OF CAPAOTrOTOK 


Series combination 

Parallel combination 

One path for current passage 

More than one paths for. flow of current 

Same charging and discharging 
currents through each component 

Different charging and discharging 
currents depending on its Capacitance " 

Different potential difference across 
each component 

Same potential difference across each 
component 

Ceq is smaller than the smallest 
capacitance in the circuit 

Co] is larger than the largest 
capacitance in the circuit 

1 / GbpX 1 / Ct 

i=l 

Caj= y Cl 

‘=1 

iHHh 

J 

i 



POLARIZATION 

Polarization is a phenomenon of appearance of opposite charges on 
surface of a plate subjected to electric field. 
o Polarized charges are called induced charges 
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„ Dipole is a 
distance 


Chapter — i 

set~of two equal and opposite charges separated by a Srrja ]j 


*r. 


+q 


•> 

-q 


D some substance are polar i.e. they have permanent dipoles e*g t i n j\j aC] 
Uie end with Na ion is positive while that with Cl ion is negative. 

0 Some substances cire non-pclar i.e. they do not have permanent dip 0 i 
c.g. plastic. They become polarized temporarily when subjected ^ 
external field, 10 

« Polar molecules experience torque when subjected to uniform electric f ? 
but zero net force. In non-uniform electric field it also experiences^ 
force in addition to torque . ne ^ 

DIELECTRICS 

Insulator placed between two point charges is called dielectric 
* Dielectrics are non-polar * 

Dielec tiles get polarized with opposite polarity to electric field 

" Sir 1 " ™ w ° f ° poiartzcd die,ccMc <« n » f «paoitoiij is si,„, m 


Ub3= 


* + +++ + + + +. 


I' ii 





-V.- 


Xm® 



■J- 
“ — —J * 


F-ii j.r jr ■. f 

*TJ A 


^ E - -F 


C — 


Th^ ciipaciiiancc i.s 

- J>V lilt: 

rl F u(.Th. 3J' ii; , 


4-1 

p7l«i«r--iiinn “ 


c= 


ke 0 A 

d 


• .n rP imn ~ 

1 ^ P / Pr fVl * T-v 


F r 

E' 

V' 

C f 


= F/ €l 
= E / 

= V / €r 

= C C r 


(decreases) 
(decreases] 
(decreases) 
(increases) \ 


'Mmmip iLQf^ielectnes 


Bo you know? 

Value of e f for ail dielectrics 

is greater than 1 except for 
air. 



The electric polarization of dielectric ■ 

The electrons in the dielectric r inc reases the capacitance, 

Electric Add changes 

' ha '8cs *■ ntulral Position of negative and 

Dipoles are created dup m 

The molecules of the dielectric ' ?f “P ° f Char S es -' ve and -ve, 

ffrf didectric 13 polarized the action ° r electric field be^ 1111 " 

so E decreases n, / 

Asl^ Q ^ e f l E ciecrease s tIiepotenr° l ar ^ zat ^ on of dielectric* 

M a resuli ^Pacitance i niSJ *&**”**• 
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Chapter 12 

■ : 


ENERGY S I ORED IN A CAPACITOR 


° Charge on the plate of capacitor possesses electrical potential energy 
because of work done to deposit the charge on the plates. 

0 P.E = Energy on plate = V 2 qv 

Energy in capacitor = CV 2 = V6 q 2 /C 
Q Energy is stored in electric field between the 
plates, 

0 Energy = Y 3 [A0 r e o /d) [Ed] 2 
* Energy Density -Energy /volume = l/26i-£ 0 E 2 

CHARGING AND DISCHARGING CAPACITOR 

0 Capacitors are charged and discharged slowly. 

0 D.C supplies s tores cl xarg es 0 n tf le p l a te 
0 A.C supplies does not store charge 
o Charging and discharging time depends upon 
o product of R & C 
o Time constant 


(n 


5> 


Do you know? 

o For D.C, 

capacitor 
behaves as open 
circuit 

o For A.C, 

capacitor 
behaves as 

closed circuit. 




t=RC 

Its unit is 's + he* second. 

* Time constant is defined as the time required by a capacitor to charge up 
to 0.63 times equilibrium charge on the capacitor, 
o Charge reaches its equilibrium value sooner when time constant is 
smaller. 

o Windshield wipers of car work by charging and discharging of capacitor. 
MATHEMATICAL CONSIDERATIONS 

o Time taken by radio wave from transmitter to radio set is tc 1 where T is 
distance between transmitter and radio set and is speed of light 
o 1 eV = 16 x IQ 13 J 

1 MeV - 10 G eV = 1,6 x IO -13 J 

1 GeV = I0 9 eV =1.6xlO- lo J 

o ’ AU = q AV 

AW = q AV 
1/2 mV 2 = q AV 
□ o = Q /A 


-■ 
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3. 


4, 


o. 


6. 


7. 


8 . 


10. 


11 , 


ivh _ n we nib a glass rod with a silk doth, then 

,) rfiass rod acquires negative charge while silk acquires positive charge 
/bKlass rod acquires positive charge while silk acquires negative charges 


( c ) both glass rod and silk acquire negative charge 

(d) both glass rod and silk acquire positive charge 

If the distance between the two point charges become half, then force 
between them becomes . . 


(a) double (b) half 

(c) four times, (d) remains same 

The minimum charge on any object cannot be less than 

(a) 1.6xlO-i3C. “ " (b) 3.2x10 39 C 

(e) 9,lxlO- : 'C (d) no definite value exist 


1 


V 


1 


Udiy is positive charged object neutral by someone touching it 
(a) electrons flow from the object fb) electrons flow on to the object* 

[e] protons flow from the object (d) protons flow on the object 
Electric force between two point charges in air or vacuum is F. If we 
replace air or vacuum by an insulator (dielectric) of relative permitMy 
the force between the charges will. 

(a) decrease* " ' ^ ^ y 

fb) increase ' 

fc) remain constant 


U 


W) depends upon composition of dielectric 


hvo charges are placed at 


1 ?!! bled :. the force wil1 become 


cei tain distance. If the magnitude of each 


[a] 1 /4 lh of its original value 
tc) 4 times of its original value 


(b) 1/S‘i> of its original value 


fa) electric flux 
fc) electric potential 

An electric field can deflect 
(a) neutrons 
(c) both 


fb) electric intensity- 
(d] all of afjove are same 


(b) y-rays 

An electric charge m ^ none,> 

^ at rest produce* 

f 0nl y a magnetic field luce s__ 

b) only an electric field 
fc) neither electric field ™ 

8 toth "«<"= a «*> 




ni aii then the flux coming out of ^ ^ 

fb) £qU 




fa] 4 ueo 

fc) eo 

Electric potential of the earth - ld) 4n / £o 
(•i) insulator^ eai th is taker, •, , is a 

(c > semiconductor (b) co^X- “ ^ ^ 

^ eupn conductor 


<rCJ0 


d 
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14. 


o. 


16, 


17, 


IS. 


19. 


20, 


A 1 
pot 
fa) ! 
fc) £ 
The 

SHU; 


21 . 


22 . 


fa) c; 
fa) in 
Whc: 
faj in 
fc] rei 
Eqtefa 
fa) pa 
(c) if Jt- 
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Electric linked with a surface will be maximum when 

(a) the surlace is held parallel to the electric field 

(b) the surface is held perpendicular to the electric field c, 

(c) the surface makes ati angle of 45“ with die field 

(d) all of the above 
The unit of £ r A *■ 

(a) Nm-W a > (b) N-hiUC- 

^(c) Nm 2 C :i (d) No unit* 

The electric lines of force are 

(a) imaginary (*, 


be, ' 

jV ■ 3. 


U 


<\y 


- vi’y 


■v 

\ 


(b) physically existing every where 

(c) physically existing near the charges 

(d) depends upon case 
Tick the correct statement 

ta) the electric lines of force have no physical existence * 

[b] they expand laterally and contract longitudinally 

(c) Urey do not cross each other and group together in dielectric 
\id)-dll the above statements arc true 

A capacitor of capacitance C has charge Q and stored energy is W. if the 
charge is increase to 2Q. the stored energy will be 1 




■jM 


2 


V 


(a) W/4 - (b) W/2 

(c) 2W* (d) 4W 

Two similar charges each of one coulomb placed in air one meter apart 
repel each other with a force 

(a) 9x1 0 9 N *> (b) 9, 2x1 0 4 N 

(C) 9xl0-°N (d) 9x1 0 7 N 


The variation of electric potential due to a point charge with distance is 
represented by the graph 


00 




m v k. 


ko 1 -’ 1 


( c > 


(d). 


A hollow metallic sphere of 8cm diameter is charged with 4x1 0-*C. The 
potential on its surface will be 


(a) 900 volts (b) 9000 volts t 

(c) 90 volts (dj zero ‘ - _, a 

The metallic spheres A and B of radii 2m and 4m respectively carry the 
same charge 4x1 CHC. If the spheres are connected by a corner wire 




r$\ 






(a) charge will flow from A to B . (b) charge will flow from B to A 
(c) nc flow of charge will occur (d) both ‘a* and b’ are possible 
When body is negatively charged by electrostatic induction, its mass will 
(a) increases , (b) decreases 

(c) remain same (d) none of these 

Equipotential planes are 


>■> 


(a) parallel to one another* 
(c) intersecting 


[b) non -parallel to one another 
(d) circular 




i 

}■ ■ 

< . 


!- 

ivo, 
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The value of the capacitance j ^ t hic ] me $s of the capacitor plates ^ 


24. 


25 


26 


27 


28, 


29. 


30. 


31. 


32, 


33, 


34 . 


35. 


36. 


(a) voltage applied w, dcns ity of the capacitor plates 

(c] geometry of the capacitor * W * 


A 25 eV electron has a speed of 


V 


A) 


f 




", 


fb) 3xl0 6 m/sec " 

(a) 2xl0 6 rn/sec ft ^ 4 X 1 0 6 m/sec 

A has a potential difference across its plates of 200 volts. 

The charge on the capacitor is — — ■ - b 1 o £ c 0 

(a) 2.5xlO-s C W 10 " 

( C ) iQ3 c W) 4x10" C 


[ y I o' 


If a 10 F capacitor is to have an energy content of 2GJ T if roust be placed 

across a potential difference of '/ - r > ' 

(a) 4 volts (b) 9 volts 

(c) 2 volts t (dj 1 vol 


Equivalent capacitance is greater than individual capacitances 

in 


(a) scries combination 

(b) parallel combination o 

(c) both series and parallel combinations 

(d) none of above 

If the distance between the plates of parallel plates condenser is 
increased, its potential will 

H * emain l amc (b) increase^ * v £ 

The mimfiernf el ■ W) decreases exponentially 

S 6 "Tw" d ' Ctr<,nS ,n “ uta * charge is equal (o' 


(c) 6.2 x ]mi 


(b) L6 x 10- 19 

“ a sr cieci ® » 4V' 6 * 10 '” 

(c) 1.5 x logins- ' 4 3 x 10«ms-l, 

SI unit of permitivity of Tree sn-iJ t - i) 330lns_I 
(a) Nm s G 2 ST3ace ,a 


\ 


v. 1 v 


.■ j 


(c) NinC-1/ (b) N-hnC-a 

Value of Ej. for various dinir>r.i ■ ^ 

(a) less than unity CCUlCs *a always ' 

(c) larger than units (h} ec iual to unit 

“o C J meilSity at dis^cU^XT- f f t I mlC ■ 

(C» positive lb) infinite 2 P ° mt cha * e ^ 

Sit^ ° f HlC blowing e-uf? nCgnLive 

intensity? g can be taken as the measure of cl** 

. A 


u 


(a) F/A 


(c) (jjCi,/A 


(b) (ji/A - 


F-lenric ll„ s , lue to (,!).,/« 

cftai fie +q is 


T 


(o) 1/4 heo . q/r 
(e} l/4nto . q/r- 
N/C- _ 


(a) V/A 
[c) V/m^- 


| ]) ) Cl/EoV^ 
fd) 4 np 
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37. 


38 . 


39. 


40. 


41 


42, 


A charge of 0, 10C accelerated through a potential difference of 1 0007 
acquires kinetic energy . 

(a) 200J (b) 10J v : 

(c) 1000J (tl)lGOeV/ 

A capacitor is a perfect insulator for 

(a) direct current o 

(b) al tern a ting current 

(c) both for the direct and alternating current 

(d) none of alcove 

Three capacitors Ci, C 2 and C 3 are connected in parallel as in the Mg. 



la) magnetic field (b) electric fields 

(c) nuclear field (cl) gravitational field 

For what value of 0, the electric flux has average value of those of 
extreme values? 

(a) 60°t^ (bj 45% 

(c) 90° (d) 0° 

Two plates arc 2cm apart. If a potential difference of lOvolts is applied 
between them, the electric field between the plates will be v , •, 


7- 


(a) 20N / C tb) 500 N/ C ^ 

(c) 5 N/C (d) 250 N/C 

43, Work done in moving a point charge from one point to another point of 

equipotential surface is 

(a) AW-qAV _ (b) AW=F Ar 

(c) zevo a (cl) W=!/4nG*AV 

44, Selenium becomes a conductor in light so it behaves like 

(a) Semiconductor (b) Photo conductor * 

(e) Light emitting diode (d) Capacitor 

45, The unit of potential gradient 

(a) Volt/ me ter* (b) Volt x meter 

(c) C/m (cl) Volt/ampere 

46- The black powder used in photocopier is 

(a) Heart of machine (b) Called Toner* 

(c) Gutter (cl) None is 

47. Electric field can defied: by 

(a) X-rays (h) neutrons 

(c) gamma-rays (cl) beta-rays* 


■ i *■ , 
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49. 


50 , 


u t * r — — — u __ 

W^mica sheet is placed between the plates of a capacitor, the 
capacity. 


fa) Increases? 

(c) increases then decreases ^ 

The dielectric constant k of an insulator can be 

fa )-l [b] 0,5 

fc) 0 (d) 5^ 


(b) decreases 

(d) decreases then increases 


According to Coulomb’s law, the electrostatic force between two charges 

(a) Inversely proportional to the product of the charges 

(b) Inversely proportional to the square of thr i , 

(0 Directly proportional to the cube oftt>Hfn ’T™ ^ Cliar & e ^ 

(d) Directly proportional to tL pr ^ J it T ^ the Ch ^ 
distance between them C lwo cliar S es a nd also the 
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Current electricity or electrodynamics is the branch or physics Ui,, 
deals with charges m motion^ oed magnetic field with it. 

-Snces that conduct electricity and heM 
because the, are rich in free electrons called conducts electrons, 
insulator do not conduct electricity and heat because they do not contain 
free electrons 

Bulb glows due to Ilow of declrtc current 

Posiiwe charged ball (less ^ „ m ‘ rs a electr0 Y ns) 


+ 



{> 


Direction of conventional current 


Flow of Charges 

CQNVEN i IQNAL & ELECTRONIC CURRENT 


Conuenttonai Current 

Electronic Current 

Current due to positive charges is 
colled conventional current 

Current due to electrons or negative 
charge is called elecfmnir rnrrpnt 

It flows J ram higher to lower potential 

— - t {.I L/J 4.LL L4.-U f C-J C--L. 

It flows from lower to higher potential 
Jt Jioius in direction ciqainst the 

direction of field. 

It flows in. direction alono tde 
direction of field. 


— - — . — — j 

hi^XItd'ratst electronic currents equivalently affect the wire, 
hundred lsm/s, before application 0 ^^ rancIoml y at speed of scvU< ’' 

nnmipntod PJJULailOn 01 battpnr \XTY*a-* ~ 


hundred lsm/s, before apphcaUon°nf7 0 yf randoml y at s P ced 
connected across a conductor ft ot _ bELtter y* When a source oi e.iw- 
dirorfinn tft fi-m ^ 1 tnen free electron are drifted in opp a 

i\s i CI ^ average speed called drift sp 


_ - <a ^unauc 

direction to field set up by batf 
t-riiidi is of the order of l0 3 n\s 1 

rZro^Xty&^speed. 


of e.ni-1 i & 

opposite 


Electrons only oscillate uWT/™ s P ced - 
Luhile electric influence is tran^m+* P asse s through a metallic cond\ 

1 c.eS"S! dqtS|, '’« £ ">™'- to speed o/( 0 «- 
,,, . . UIUC currents Fl 1“^ fl nTTTll^ ^ s +“1 -I r-1 ire Lilt, 


T _ , T — “y is j — a nieiuu 

If both conventional, and electro ^ s ^ cec ^ neav to speed _ 
total current will be given as CL,rTeilte are flowing in a circuit 

tlolal =Uue + I, 

CURRENT 

° Timc rate of unidirectional fin , 

. Si unit of cu =Q < /1 Charge is called current 


iduc tor ’ 


then 
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1A. current is that which is caused by 1C charge flowing in 1 
through any cross-section of a conductor/' 

0 Current density is the current flowing per unit area. 

J = I / A 



0 In metallic conductors , the charge carriers are electrons < 

° In electrolytes, the charge carriers and ions. 

0 In gases, the charge carriers are electrons and ions. 

° Current is only produced where there is a potential difference 
° Due to collision of free electrons under the action of potential difference, 
heat is produced 

* A steady current flows when a constant potential difference is 
maintained . 

SOURCE OF CURRENT 

Cells concert chemical energy into electrical energy. 


Name of Device 

Notable Feature 

Dm Cell 

Most commonly used 

Primam Cell 

Non- rechargeable 

Secondary Cell 

Rechargeable 

Voltaic Cell 

Convert chemical into electrical energy 

Electric Generator 

Convert mechanical into electrical energy 

Solar CeU 

Convert light into electrical energy 

Thermocouple 

Convert heat into electrical energy 


EFFECT OF CURRENT 

o Heating effect Le, H - l 2 Rt such as in heater, 
o Magnetic effect such as in transformer, motors etc. 

° Chemical effect e.g, Cu ++ deposits on cathode. 

OHM’S LAW 

The current flowing through a conductor is directly proportional to 
the potential difference across its ends provided the physical states such 
as temperature etc. of the conductor remains constant? 

Ohm's law expresses a relation between potential difference and 
current as given below: 

V =IR 

Where R is known as resistance measured hi ohms 
o Microscopic form of Qhrrfg law is given as; 
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E Where cr is conductivity 

d “ c ' ' . niipvs Ohm’s law is called ohmic 

The metallic conductor that oDev s uim uc co nd 

Its V - 1 graph is a straight line as given below, 

- Interesting In format inn 


'-■I 



P=pOV!t f ./ 


R '< ^ / p X V ~ VoJf 3 3* 




I = current 



■ft = resistance 


I2ic conductor that does not obey Ohm's law" is" roU^ 
conductors * Its V~i graph is not a straight line * n ^hmic 



Resistance - ow °J e toctrorCis called 

R = v/i 

j 7 SfcnUa! dlfferSc^Si as: 

conductor produces iR ° SS a 

will be IQ." current then, resistance 


;\ 


Do you know? 

Metallic conductors 
deviate from, their ohjnic 
to non- ohmic behavior 
when subjected to high 
potential difference. 




° n f0liowi ng factors: 


a Resistance arise- n 

, V J brati «3 ^s. dUC 10 Vision be „ , , 

Resistance of conn., «. LL ’ eert current carriers 

1 - R cc l 01 de P en ds 
3! R K 1 /A 

0 if f 7s is °t f Cortduct °rs] 

p S ^nee 0 f 1 m , 

0 We can’^ 1 ’ 6 p is ca| lcd L * ° f a subst ance. It is given as: 
can say that, les istivity 


TE 


o 
> 3 

0 


SUPER 


4 V 

d 

o ;f 

* Mi 

Vr r J 

° Til 
ret 
o Ma 
at : 
* Vin 
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P “ R if A - I m 2 

L = 1 in 

Its SI unit is I2-m. 

0 Reciprocal of resistivity is called conductivity 

o = 1 / p 

Its SI unit is (D-m) 1 

° R increases with rise of temperature because of increase in amplitudes 
of vibration of ions the collision of electrons and ions increases, 
o Co n d Lie to. nee - 1 / Re si s tan ce 

Its SI unit is mho or siemen, 

TEMPERATURE CO-EFFICIENT OF RESISTANCE AND RESISTIVITY 

o Fractional change in resistance per kclvin change in temperature is 
called temperature co-efficient of resistance. It is given as; 
a “ Rt-R) / Ro AT 
= AR / Ro AT 
or 

Rt = Ro ( 1 + a AT) 

0 Fractional change in resistivity per degree change in temperature is 
called temperature co- efficient of resistivity 
a — pr - Pu / po AT 
- Ap / p £J AT 


or 


Q 

e 

o 


pr= p 0 ( 1 + a AT ) 

SI unit of co-efficient of resistance or resistivity is K 1 

Temperature co-efficient of conductors is helpful in differentiating them. 
If two conductors (e.g. iron and platinum) have equal resistivity, even 
then they can be differentiated, by measuring their temperature co- 
efficient of resistivity. A, 



Do you know? 


Resistivity of semiconductors decreases 
tuitfi increase of temperature, so they 
have negative temperature coefficients 
e.g. Germanium and Silicon etc. 


1PFR CONDUCT1VITY 

~ When temperature of conductor falls, the amplitude of vibrations 
decreases and hence resistance and resistivity both decrease. 

It is not possible to make resistance or resistivity equal to zero by falling 
temperature because ions retain their oscillations even at OK. 

Q Met aii lc conductors that show remarkable decrease in their resistance 
with fall of temperature arc called superconductors. 

The temperature at which a super conductor almost looses its all 
resistance is called crificaf temperature. T c denotes it. 

O Major problem with superconductor is that they loose superconductivity 

at room temperature 

a virtue of superconductivity is to save electrical energy m future 
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Electrical energy would pass 



with zero loss through a super conduce 



O In 1986 Bednortz and Muller f ^covered seme ceramics 

that show superconductivity at JUK, 
o Presently some ceramic materials have been discovered 
tliat show super conductivity at 125K 



V 


o Superconductivity is a ciu.antu.TR nt&chcuiical ph&norn£n.on 

COMBINATIONS OF RESISTANCES 


Series combination 


One path for current passage 


“ i, 

Saire current through each component 


Different potential difference across each 

component 


Faraliel combination 


More than one paths for flow ofatrren } 


Different current through each component 
depending on its resistance 


^ larger them the largest resistance in 
the circuit 


K =SRi 


Same potential difference across each 

component 


Rcq is smaller than, the smallest resistance 
in the circuit. 


1 


R 


=£- 
m Ri 



of of cuneni 

amplitudes Of Vibration increases wh'^ 1011 W f y ’ due to which their 

1 he above phenomenon is k nm , ni VhlC h r result in rise ° r temperature. 

electrical energy is wasted ilvi+ ic ■ aS ’ Joule Thomson's effect Hence 
W = Q \r 1 1S> ® iven as -' 

p =Qv/t 

P = [2 R 

Wlier^P ■ ~ ^ J /R 

‘ Heat Poured «TC P ZZ mer d ‘ ss ‘I Ja *i<>n. 

H Up* r sW “ 0, ’ ls Siven M; 

= P R t 

*v rt 

0 h iJ electrical enermT 1 ^ R 

1 watt. ' ® 13 w aste per i,e 

1 watt ° lld> dlen Power dissipated ft,) 

• K "~n i !s a c ; n d ^ 

* T» « - *»& 

1 KWh _ lcai energy ^ '! nicc * through a circuit foi L 
: / 00 is iravh/' 

I J " 10u y US ^C 

9 y -y _ ° 
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EMF: 


emf of a source in defined as potential difference between its out put 
terminals when either i is internal resistance is zero or no curient is 
drawn from it , 

When charge carriers flow through a conductor, they loose the! i elec trie a] 
K.E. In doing work against resistance, loss oi energy is compensated by 
source of emf at same rate. 

Every source of emf has its own resistance called internal resistance. 
Smaller is internal resistance of a battery, better it will be a source of emf 
Terminal potential difference is a voltage between out put terminals of a 
source of emf when current is drawn from. it. 

We .can relate emf [G]. terminal potential (VJ and internal resistance(r) by 
th e f o 1 lowi ng c qua lion : 

jfe 


e 

Vt 


= V t + Ir 
= G - li- 


fe 


Point to remember 

'Hiere are few relation for comparing 
V t and £- 

V r = G if l = 0 (open circuit) 

Vi = e if r = 0 
Vi < G by a factor l r except 
when orie battery charges the 
other 

e mf is 'cause*' & potential 
lifference is Us '"effecC. 


1- 

2- 

3‘ 


Maximum power is delivered 
when r= R 


J 


KIRCHHOFF’S LAWS 
Kirchhoff s Current Lav/ (KCL) " 

The sum of all, the currents flowing towards a point in equal to the sum of all the 

currents flowing ai.anu from (he point. 

Therefore, li + U - h + la + h 
Hence, 1i + U - la - b " Is s 0 
or SI = 0 

(Sum of currents entering a junction = Sum of 
currents leaving the junction) 

This rule is based on the fact that charge 

Kirnlihnff s Voltage Law (KVL) 

The alqebric sum of potential changes fti a closed circuit is zero . 

o Loop is a branch of circuit that originates and terminates at the same 
point. 
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CARBONRES1STORS 


i B 

B 

R_ 

0 

1 

; 2_ 


G 

B 

V 

1 G 


5 

~~6 

7 

8 

rrl 


Of fixed values but highly temperature dependent 
ojjixea . colour coded ca rb< 


The resistances are 0JJ^“ ic „ a i ne to a co lour 

Method of Designation ofJmmeFi_ 


g§ rb gnrgsigt or 


nd -3 nJ A 1 ' 1 


a 2 no 4 

■* ■ 11 " ~ 


Aluminum wire 


(l sl band colour 


Aluminum wire 



indicate the l sl indicate the 2 
digit of the digit of the 


colour) (3 1<I band colour) (4 th band colour) 

indicate the specify the tolerance 

number of zeros in for silver +10% 


numeric value of numeric value. the numeric value, for gold +5%, 


resistor. 

Tolerance 


no fourth band +20% 


By tolerance, we mean the possible variation from the marked value. 
For example 



The value of resistance i 


IS R = 


I s ' digit' 


RHEOSTAT 



Tolerance 


+ 1 0% n 


Number of zeros 


° !t is a f ire ™und variable 
wound over an ir 

0 h works on the 


wound over an VnsuTlunglf ^1+“ “listing of bare magnesium 


resistor. 

Symbol in electrical 


principle that 


changes in length effects the va JllC 


circuits i s 


W 


V 






Usd rnsosl-l" ^5 p^nr’lnl 

° Rheostat is used as variable resistance and potential divider just like 
dimmers in electric fans and volume control knob in radio set. 


Do von know? 

■a.* 

The thermistors with positive 
temperature coefficients are also 
available. 


=> Non -metallic resistors 


Uv 


THERMISTORS 


Features 





=> H ighly h e at sc n si live rests tor 
=i> Negative temperature coefficient of resistance i.e 
Resistance decreases with Increase of temperature 
Thermistors with positive temperature coefficient are also available 


Uses 

=> for veiy accurate measurement of very low temperature near about 
10K or -263 D C. 

=> as heat sensors because it converts changes of temperature into 
electrical, voltage. 

WHEATSTOME BRIDGE fW.S.B) 

o W.S.B consists of 4 resistances Ri, R 2 , Ra and Ri connected in loop or 
mesh of certain pattern. 



o W.S.B is an accurate measuring instrument of resistance up to two 
decimal place. 

q WSB is balanced when its galvanometer shows no deflection even when 
its keys are closed. 
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Conaaionjoi ~ 

Voltage at galvanometer will be equal. 

Principle of Whetstone bridge 
‘ R./R'i = IT;/Ri 


Zero. 


0 Unknown resistance is placed at R 3 or Ri. 

0 Practical form of Whetstone Bridge is post o.ffice box and slide y/j r 
Bridge that is also called Meter Bridge. e 

POTENTIOMETER 

is a device which is used to compare and find unknown emf 
in a circuit without drawing any current from the circuit. k s 




0 


0 

o 


Q 



^ f ccurate measurement of potential difference 
=> Measurement of emf of a battery 
Comparing emf s of batteries 
w . fnternal resistance of a cell 

P rinciple of a o Tf-L ^ g ' ™ ade of hi £ h resistance wire Eeureia) 
Voltage across am/ Icncilh n r n ,, ■ 

dwectly proportional to its lennth \ Wlre un iform area of cross section i 
it ie. v a l and current is { - lCH a cons ^ an ^ current flows ihrQttty 

The ratl ° 0[ ih z emf of two cells” i* ^ i , . 

LCi -Qual to ratio of the balancing length 


e i/E 2 = i,/i a 


(2J 

(3) 

(4) 



( 

l 

16) \ 
[i 

ft 

fc 

, (d 

m w. 

us 

In) 

fc j; 

(SJ On 
(a)c 
(cjo 
19) The 
(a Jin 
fbjht 
fcjhe 
(djnn 
(10J An e 
opera 
decti: 
[a)40C 
(c)400 
fti) An im 
f'\ dec trie 

faJ2KW 
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(1) The current through a metallic conductor is due to the motion of 


(21 


( 3 ) 


(4) 


(5) 


(6) 


(a) free electrons ^ (b) pro tons 

(c) neutrons (d)still under controversy 

Resistance of a conductor depends upon 

(a)nature of conductor^ [^dimension of conductor 

(c)physical state of the conductor (d)all of above L"'"" 

A wire having very high value of conductance is said to be _ 

(a)very good conductor- (b) moderately good conductor 

(c)an insulator [d]no specific criterion available 

A wire of uniform area ot cross-section 'A length L and resistance R is 

cut info two parts. Resistivity oi each part 

(a) re mains the same^ (b)is doubled 

(c)is halved* 8 " (d)bccomes zero 

Production of heat due to an electric current flowing through a conductor 
is given by _ 

(a) Joule effect^ (b)Joule Thomson's effects 

[cJCompton’s effect (d) Peed back effect ^ . 

When same current passes for same time through a thick and thin wire 


ip 


(8) 


(9) 


(a) more heat is produced in thick wire 

(b) morc heat is produced in thin wire.- 

(c) no heat is produced in wire 

(cl equal heat is produced in thick and thin wire _ ^ 

When a current of 1A flows for 5 see through the lump, 120W" of power are 


' S 


r\ — 


V 




Rr 


u 


( 10 ) 




used How much charge flows through the lamp 
(a) 10C (b)24C 

(c)30C (d] 60 C 

One kilowatt hour is the amount of energy delivered during _ — 

(alone second (b)onc day 

(clone minute (d)one hour - 

Thermocouples converts 

(a) he at energy into electrical energy* 

(b) heat energy into light energy 

(c) heat energy into mechanical energy 

(d) mechanical energy into heat energy 

An electric heater takes a current of 4 A from a 250V supply when 
operating normally t how would it take the heater to convert 400 000 J of 

electrical energy yr - 

(a]400sec & (k) lOOOsec 

(c) 40 00 sec (d)l GOOsec ' ^ 

An immersion heater of 400 watts kept on for 5 hours will consume 




VvT 


electrical power of 
(a)2It\Vh 
(c)6KWh 


[b)20KWh 

[d)12KWli 


V 


V 


J \ 








(12) Resistance of a super condue j^jj, finite 

(a) finite (d)changes with every conductor 

(c)^ei'O * 

(13) Resistance of an ideal insulator is 
(a)in finite? 


(b)zero 

[d] depends upon nature 


(14) Sdiof the following describe the emf of a cell 

(a) the difference in energy between that needed to drive unit char© 
through the load resistors and through cell 
(bj the energy used to drive the unit chaige thiough all load resistors^ 

the circuits 

(c) the energy used to drive the unit charge through the resistance of [he 

cell 

[cl) the total energy used to drive unit charge round complete circuit ; 

(15) Ree i ] no ca 1 o f re sis t ivi ty is e a 1 1 e d 

[a] res i start ce ( b) i n tin c La. n ce 

[c]conductivity> (d) flexibility 

(16) When 2ft, 4 ft and 6Q resist or are connected in parallel, their resultant 

equivalent resistance will be 

(a) 12ft 
(c) 12/ lift* 


■ \V 


r V 


(b) 11/1 20 % 

(d) data is insufficient 
SZ T 1, ) giVe f ConUnuousI y vai T> n g potential is called 

(IS) Internal resistance „ the re s i slance o(fere j £ ' 

[a)source of e.m.f <? „ , , y 

(c) resistor ^conductor 

(19) There are three bulbs nf rnw ^ ca P aci ^ or 

filament. 1 ’ an< d 200W which bulb has tliickest 

[a)100W 

fc)60W . (b)200W Y 

(20) What can be used as the unit f tcI)a11 

(a)watt x second ■ • ol energy 

(clvolt per coulomb (b)volL * meter c 

2 ^ ty < ; lUTcnt in the Circuit show,-, • ^ Newton per meter 
What will be the current in n " Ii - Ure - 
circuit? LiU In Hie 


(a) 1 /45A 

(b) l/10Ac 

(c) l/5A 
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[22) Resistance between points A and B in the circuit shown in figure is 




J 


(a) 4Q 

(b) 6Q x 

(c) lOQ^ 

(d) 8Q 



Am) 


(23) What is used in a circuit to allow current in one direction only 

(a) fuse (b)cliocle^ 

(c) am me te r (d) rc i ay 

(24) Resistance of a wire on increasing its temperature will, 

(a) incrcase with rise in temperature V 

(b) decrease with rise in temperature 

(c) will remain same 

(d) depends upon altitude ol experimentation 

(25) Specific resistance of a wire. _ 

(a) will depend on its length 

(b) will d e pe n doni ts rad ius 

(c) will depend on the type of material of the wire * 

(d) wili depend on none of the above 

An electric iron is marked 20 volts '500 W.. The _u n i ts co nsu me d _ by_ UJn 

using if for 24 hours will be ^ . 5 fcZ e 

[all 2 Cb]24 Vd 

(c)5 (d) 1100 

[271 A What is measured by die energy dissipated when a source drives a unit 
charge round complete circuit , 

(a) electromotive force.* (h) powerj^ 

(c) resistance (d) potential difference 

[28) In liquids and gases, the current is due to the motion 

(a) ncgative charges 

(b) positive charges 

[cjhoth negative and positive charges- 
(d)neutral particles 

, ,f 29) A 100W ,200V bulb is connected to a 160V supply. The actual power 
2 f, consumption would be 

(a)64W nlonw 

(c) IOOW . (d)90W 

[30) The graphical representation oi Ohm s law is _i 

(a) hyperbola (b)ellipse 

(c) parabola (d)straight line* ^ 

(31) SI unit of resistivity is , / 

(alfi-m 2 ’ 

(c)Q-m 


i. 




\3V 


(b)[fl-m)u 
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The lower part of a , Negrons and conventionaj^^ } 1 ^! or 

lightning, in ^di^iecy^--- rr^T~l 1 fi °lV 


Electron flow 


Downwards 


U pwards 


down' wards 
upwards 


downwards 

Downwards 


upwards *■ 


upwards 

■ " 



(33) 

(34) 

(35) 


(36) 


(37) 

(38) 

(39) 

(40) 


The resistance of a conductor at absolute zero (OK) is. 

(a) zero almost , M infinite almost 

(c) no prediction at ail (d) may increase or decrease 

Why should a resistance be introduced in a circuit in series deliberately? 
(a) to increase current (b)to decrease currents 

(c)to control current (d)just to give a good look to circuit. 

Electrical energy' is measured in 

(a) watt ^ (b)horse power 

(e)kilo watt . (d)kilowatt hour-v 

Resistances oi l2ohm, lOohm and 8ohm are connected in parallel to a ; ; 
battery of 10V, the current in 10 ohm resistor is - J ' 

[b)100A ^ 

‘f'P , (d)0.5A 

Electrical energy is converted to heat at the rate of 

(b }im^7 


a 




dV 




(a)IRt 

(c)PRt 


(d)Vlt 


Which one of the following bulb's hnc n, 0 ■ 

(a) 1 00 watt k U1DS llas the (east resistance? 

(c)300 watt ■ / " (b)200 watt 

A fuse is placed in series TOt «, u ld)6 ° watt/ 

(a)high power ' ie c i rcu 't to protect against 

(c)high current t (b)high voltage 

If t ampere currenl finmc. +u (d)over heating? 
through u m 1 hour S S throu § h 2m long con 


(a)3600C = 
(c)lC 


long conductor, the charge 


Ho* 


(b]7200C 

(d)2C 
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$e nStvity of galvanometer 
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Introduct ion is ca n e d magnetism. 

« Study of magnetic P™P ciate d with electricity and I aws r , r ( 

. study of magnebc piopei ties s ^ 

to them is c ^ t ^|f C ( ^'o^fwas discovered as eaxly as 600 B c f, 

• f a “eglon ill Asia Minor, situated in modem Turkey. °» 

. ore magnet was named “LODESTONE" meaning leading stone, h» 
directional property. 

a Magnetic field. arises clue to moving charges. 

CHARACTERISTICS OF A MAGNET 

Ti lac 1 




It has two poles. 

coincides with the South Pole of earths magnets* 


* North Pole of magnet 
vice versa. 


vice versa. 

° Magnetism at poles is greater than at middle, 

a I dice UnlpR t i -S 1 ^ i m-i 


0 hike poles attract while un-like poles repel each other, 

" Freely suspended magnet sets itself along N-S direction. ^ 

(D “ ' ^ 


Do you know? 

Poles of a magnet can't be separated i.e. if a 

a . I .? ,e , rad § net ' s cut into two parts, each pari 

hmi M a complete magnet in itself having 
hoth W and S poles. 


w ~ — - — J 

An un -magnetized magnetic „ , 

1 1 2S» fT ^ 5 ~ ed “ f0 ”°' vs: 

* Magna cm be 4,^ 

1 ■ Py passing A.C 
o" By heat mg Strongly 

3_ By sir ilung a magnet »«*■ 

01 earth, e.g by h animo :> a:in ancl again with a surface lik e 

MAGHEIICRELD ' menngWit h hammer. 


ilifli 



Magr 
It is fo 
car-nli 
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Sight 1 
If the wi 
director 
direction 
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Magnetic lines of lorce are curved followed by an isolated unit N-pole. 
t m magneUc Unes of for ce can't intersect each other, 
f ^J a f eiC ! ines of force fi!I whole space around a magnet. 

_ ‘ “gnctic lines of lorce emerge from N-pole and end on S-pole. 

- . ie n0, ° f ma gnetic lines at a point gives strength of magnetic field, 
ngi ai inally they tend to shorten their lengtli. It explains 

^atu action between opposite poles. 

/ lumsversely they repel each oilier. It explains the repulsion between 
two like poles. 

Direction of magnetic field is found by right hand rule for positive 
charges or con cent tonal current 


Magnetic Field Due to Current in a Long Straight Wire 

It is found that a magnetic lie Id is set up in the region surrounding a current 
carrying wire. 


Q 


* 1 he lines of lorce are circular and their direction depends upon the 

d i rc c tio n o f c u r re nt . 

° The magnetic field lasts only as long as the current is flowing through 
the wire. 

Right Hand Rule 

If the ware is grasped in fist of right hand with the thumb pointing in the 
direction of the current, the fingers of the hand will circle the wire in the 
direction of the magnetic field 

o Following figures should be kept in mind about direction of magnetic 
field. 



I-(Into paper) I- (Out of paper) 

B-Clockwise B- anti- clock wise 

MAGNETIC FIELD AND MAGNETIC FORCE 

Origin of magnetism is motion of charges, was found by Oersted . 

Force on a Moving Charge in a Magnetic Field 

o In an experiment with bar magnet and field produced by charges flowing 
in a wire (current), following results are drawn; 

=>1/ V | j B, then F m = o 

V IB. then F m = max . 

Fm 1 Vcuid ± B 

,=> Fm a: Q 

Fm 'F 

=> Frn gc B 
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P r ° PertieS iS: 



^s^ n tr g . 

MafiietS field can be given as. 


B = Fm/T V sin9 deflned as magnetic force acting 0n a lln . 

So ^^^^icuiarly through a magnetic field with speed J 1 , 1 


m/s. 

. IfF m - IN. q = 


V = J m/s, then B = 1 Tesla. 

if 0=90° 


„„ , m ‘ h?Bddtehicl to be IT. If 1 N force acts on a charged pa®, 
carI} . ln g ,c charge and entering a magnetic at a spree 0 m/s perpendicula* 

Force 1 a Current Carrying Conductor In a Uniform Magnetic Field 
" o Current carrying conductor experiences a force when placed m a unifom 
man n.e tic field th at given by; 

~F m = l(V X B) 

Where L is a vector having length equal to that of conductor and 
direction as that of current. 

o Drift speed of on electron in a conductor is given as; 

V d = I / n A e 

o Magnetic field can be given as; 

B = F,n / I L 

So magnetic field is defined as magnetic force acting on a conductors 

lm carrying 1A current and placed _!_ to magnetic field. 

° lf F ™ = 1N ’ I = 1A, Ulm & 0 = 90°, then B- I Tesla 
1 T= N / A. m 

So magnetic field is said to be IT if IN force acts on a conductors 

lm carrying IA current and placed 1 to magnetic field. 

0 Gauss is a small unit o/B. 

IT- 10+4 g 

Following figures should be kept in mind about direction of ni# rl " 

~ R Cuhrrrf ''f I f . c f N_ A uniform magnetic fi^? 

torque given byf P aced in a uniform magnetic field exp*** 
r = NIAB cos cc 

Where N - w 0 f . 01 NIAB sinQ 

A - p.;: 0f tums in coil 
A - Pace area of coil, 

6 = /Angle betof Cn plane ° r coil and B . f cD j! ? ]ii 

Note: Met force magnetic *5 normal to the P 1 ^ ° 

torque is not zero. 

s it v .. ,, C!i d & 

= A.b=aBco £ q US ad °t Product of magnetic ft 1 ' 
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- B A when 0 = 0° 
e can rearrange above formula and get- 
B = <|>m/A 

where B Is magnetic Jinx density or flux per unit area . 

0 Unit °f magnetic flux is Weber (Wb). 

([>m = lWb if B=1T & A = Im 2 

lWb = IT. Im 2 

lWb = 1 NmA 1 




Magnetic Ijateractiomis witUi Movim 

Charge 






i 




This is an active graphic. Click on any part for further details. 



( 77 o re tJetaif) 


f F/ ore dcT^lT ) 


(Jj torg rjelaif ) 


F - qvB 

F, B, and v are Uiies 
mutually pcupondicuSar 

VGClQtB, 


->■ V 


Posit i vs - 


Positive chart)* 
moving [[trough 
magnetic lieu 


Positive change moving 
through siaiicmasy 
wire In magnfil]c /let J. 


Wire moved Through 
magnetic [fold Cjy 
external lores. 

ferco (xi 
pcsrlrjo charge 


F = !LB 


induced 

voltage 


emf=vBL 


F = qvB 


test 

charge 


fCstculalion) fCaEcufaiion) (Catcutahcn) 


Applications 

Applications 

Applications 

Cvclotron 

Electric motor 

Generator 

Mass sncctromcicr 

Galvanometer 

Microphone 

Tokamak 

Voltmeter, amtnecer 

. 

Stereo cartridpe 

Maonctol>vdix>dvnamics 

Loudspeaker 

Hall effect 


„ Amoere’s law is used to find the magnetic field strength 

AMPERE’S LAW 

Definition — _ 

The sum of toe quantities B. A L for all path elements into which the complete 
loop has been divided equals p„ time the current enclosed by the loop. 
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, - current enclosed by closed path 

Where lb = 4n x 10 7 Wb / A.m 

Ap plications 

Field due to sol enoid 

urhfti n 1 * No. of turns per unit length 


= N/L 


Field rfrffl to toroid 

B - p 0 n i 
where n - N/2?tr, 


SOLENOID AND TOROID 



Is it possible that we keep on 
increasing the number of turns of 
coil but the magnetic field strength 
remains constant? Yes. Whv? 



h_ri 


Solenoid is a cylindrical coil wound on a magnetic 
material called core. 

inside as weif a ’ so ^ 11 oid. the magnetic Held is produ^- 

inside as well as outside it, b 

Field of solenoid is parallel to its lenqth 

* Imn c °Kd solenoid behaves as n hJ 

" ™ a solenoid bent intotief 

° Field °f toroid is in the form ^ f ° rm ° f 3 Ciide * 

e jo rrn. of circular lines of force. 

EORCE ON CHAPHE p Ar?T)r ‘‘ 

^ ~~ ^-tt^N E.LECTRIC AND MAGNETIC! !^ 






f 



\ f 
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^ called Lorentz force. If charge is of mass in uniform electric 
field then 


Electric, force doe* work 


a = F/m 


jhjiqngfcic force does no uiorlc, 


MOTION OF A CHARGED PARTICLE IN A MAGNETIC FIELD 

o When a narrow beam of electron moving with a constant speed V be 
projected at right cmgles to ci Jcnoim uniform magnetic field B directed into 
plane oj paper. The electrons experience of force at right angle to their 
direction and their mtU start moving in a circular path as sown in figure 

Fc =F,n 


mV 2 - qVB 
R 

mV = qBR 

R = mv/qB - p/qB 

p is the momentum of particle 




Q 




a 


a 


Magnetic force can do no work on charged particle entering magnetic 
field because F m 1 V (always). 

Time period of charged particle subject to circular motion in a magnetic 

field is given as; 

T = circumference /velocity 

= 2«R/V = 2n mV/qBV 

= 2nni/qB 

Frequency of charged particle circulating in a magnetic field is given as; 
f =' I /T 


f = qB/2Jcm 

It is known as cyclotron frequency. 

If ^article has both component of velocity VJ. and V\ j and is allowed lo 
enter a magnelic field ofB. it adopts helical motion. 
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~ If force is at 90°, t ,ierl 


-f oniy Changes direction not the speed. 


P/m RATIO. 

„ e/m „fa charged particle can be given £ 


as; 


e/ni -V/BR 


Where R is determined by Thomson’s apparatus while velocity; 
determined by following two methods: 

Potential di[[eren££ rnethod: 


13 


so that 

Velocitu selector method : 


v =V2Voe/m 

e/m = 2V 0 /B 2 R 3 


CD 


so that 


v = E/B 
e/m = E/B 2 R 



Point to ponder 
The e/m of a proton is 
greater or less than an 
electron? 




The uqhie of e/m is equal to 1,7588 x 1 0 11 C / kg 


CATHODE RAY OSCILLOSCOPE fCRO) 


il is a High-speed graph -plotting device same as picture tubs of T.V id 
or monitor of a computer. 

Electron beams are produced and they are deflected by voltage or current 

| J LI 1 u b kjl > 

Fluorescent screen make it visible 

— t0 COnl101 number of electrons. 

Etecirr s am a/'? 111 ™ , P ° tenliaI " 1th respect to cathode. 

CHoT 7 T atcd blJ anodG - 

Once the wavefo^^f, waveform of given voltage or current, 
frequency and phase " ls Played, we can measure the voltage. 

CaUi ode ray ( 1 S ciu ( , Sc0iJe 

Reflecting p i atcs Electron gun 

* ere on 


jii 



3^0 cussing Sriglitit^ ss 
^ u elottrodc? d0ni.rt.1l 

imode electrode ^ p[le 


30qQ cttetl 
iSlo 


ctt °u hoasu 



Power supply 
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TORQUE 



■i A current carrying coil placed in magnetic i'ield, will be rotated, in 
magnetic field „ producing torque. 

I = BIN A cos a 

where a is the angle made by the plane with the magnetic field. 

N is the number of turns of the coil 
A is the area of the coil* 




■r> .K 


(a) 



vkns/ of coID> 

14.15 <fci> 

ELECTRICAL MEASURING INSTRUMENTS 

Electrical measuring instrument are those devices , which convert 

electrical energy into mechanical energy. 

Examples 

1- Galvanometer 

2- Voltmeter 

3- Ammeter — 

4- AVO meter 


kP 


Do you know? 

ill the electrical measuring instruments can only read current because current is 
the characteristic that can be measured as it can show physical effects. So all 
measuring instrument show different scales only but they are measuring current 
e „ ~ a vo i ime t e r can measure voltage but actually it measures current and display 

it on the scale of volts. 


u 
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Doit t /no ana UC 


Curr ^ni5 


s ^ «« * tecKon 

&uoltcw?es. . 

0 Pn'rtcipte_o LSiM co j] experiences electnc orque t-NA!Bco Scc 

"Current carryi b^,, 

when placed in a magnti which can be converted in , 8 

0 Galvanometer is a parent 

voltmeters and ammeters etc. 

XUS ^ Moving co ji g.M (MCGM) 

2- Moving magneti G.M (MMGM) 

<, m ior parts ofjTWvi ng^il^^ 

1- pole piece made conceive 

2- suspension wire 

3- lamp-scale arrangement 

4- coil 

5- hair springs, 

o When coll of G.M stops after deflection, then- 

Deflecting torque = Restoring torque 
! NAB cos * = ■ CG 

Here <x = Q, 

I = CO/BAN = KO 

Where c represents couple per unit twist or torsion constant tha. 
depends upon the nature and geometry of suspension strip* 

^ Gaiucmometer constant is given as; 

K = C/BAN 

A G.M can be made sensitive by making K = C/BAN smalL 

C is made small by increasing the length and decreasing ^ 
diameter of suspension wire 
A, B P N are made large 

asto Best sus9ratto „ „ 3 M strong qc poss . me Q 


fa 
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Bo you know? 

position^ thj’ \fu/n° m SiCr Sh ° uld Sl ° P qUlckly ^ "c 

galvanometer? - ° ‘ l - ! ' l< -^ er lesser oscillations. ■ l ' . 

minimized so !f des ^ ned Sl!cl > that these oscillations ca» 

galvanometer is r l7i >‘7 cH{icaU y damped. Such QV e 

U J!^ddead head galvanometer. _ 




— ~ L. M 1 V ^ - J - 

? uspcnsia; ^^^ 

and'ir" 8 ^ 6 arran gement '''■ ^ s ' la h with pivot. . 

* nd graduated scale . 1 lS re P ! aced by light aluminu* 1 






rate 


) J 

turn 
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Ammeter 

cn me “ r ^ used for the measurement of current when 

convened into ammeter. 

p connecting a shunt (low resistance} in 


Value of shunt is given as: 

Rs = Ig Rg/I-Ig 
where I is called range. 

o To increase the range of AM, shunt should he made more small 
° Range of A.M is given by: 

I = lg ( I+Rtf /FU) 

It shows 1 oc 1/Rs and to so make A.M more sensitive, its R s is 
reduced 


° A + M is aiujays connected fn series * 

0 An ammeter must have a very low resistancec so that it does not disturb 
the circuit resistance. 


G 


0 


O 


Q 

O 

o 



Voltmeter 

Voltmeter is a high resistance G.M. 

To convert G.M into V.M, a high resistance Rn is connected in series with 


its coil. 

High resistance (multiplier), which converts G.M to V.M is given as; 

Rj, = V/Ig - Rg 

where V is called range of voltmeter 
Range of voltmeter is given as: 

Y = I(t (RlJ + Rll) 

It shows that VccRh so malting resistance Rh higher can make a V.M 


nore sensitive 

/dimeter is always connected in parallel. 

' . Q - Q f V M is not accurate as it draws some current for its working. 

See it measures less voltage than actual. 

?oi accurate measurement of voltage, potentiometer as used. 



OHMMETER 


0 

o 


Rapidly measures resistance^ ^ th cell is used internally „ 

,s caiied cwTent ,mav resistm * 


AVO METER 

AVO meter is an electrical measuring instrument used for % 
measurement of current voltage and resistance 

r*'V> 

A for Amp ; ‘ : 

" " V for Volt 

Ofor Ohm 

AVO METER AS OHMMETER 


Circuit of AVO meter measurement of resistance is given below: 



AVO METER AS VQLTTVrs'wpp 


o Circuit of AVO meter for m 
* Set or resistance connected m Urement of voJta ge Is given below; 
as shown below: m Ser ^ es to coll of G,M is called multi 



° Set of shunts connected 1XX 


^l ralleI is called 



universal slwm 



SniA 



o No, of scales on AVO meter are three, 

1- Ohm scale 

2- Current scale both for A.C & D.C 

3- Voltage scale both for A.C & D.C 

DIGITAL MULTIMETER (DM3VL) 

It is AVO meter bat htiue digital displaying, 
o It gives decimal counting, polarity and unit for V, A or Q 
It is free from human errors of polarity selection. 
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(1] 


( 2 ) 


(3) 


(4] 


(5) 


( 6 ) 


(7) 


( 8 ) 


, ■ ■ u,,ikq are 100W and zUUW, both of th Pm 

22 OT £ nSns. The radon of resistance of iheir filaments val,"" 


(bj 1:2 
(d)4: 1 


(a) 1 : 1 

fc!2 p 1 v Li J“ r * ji ’ 

A current carrying conductor is placed in a uniform magnetic field 
parallel to it. The magnetic force experienced lay the conductor 

(b)F=l/Bsin9 
(d)F=l/Bcos9 


(a)F=l/B 


( C )F=0 ■ (d)F=l/Bcosu 

What is the value of the current in a wire of 1 Ocm long at the right angle 
m a uniform magnetic field of 0.5 Weber/ m 2 , when the force acting ™ 

uirp i<5 RN? 


.... ■iVA'd 
*5 v 5 


on 

v 


y 1 \'> 


- s- 


What 
to a 

the wire is 5N? 

[a] 1 A (b) 1 OA 

(c)lOOAo (d) 1 000A NA - * 7 ' 1 “ 

When a particle of charge q and mass m enters into a uniform magnetic 
field B moving ruth a velocity v perpendicular to the direction for the 

field, it describes a circular path of radius . f 4 \ 

t£ qB (wo [b)R=mVA^ — V' 

tVlien^ / B |' i (d)R=qmB/V 

field B movin'!* 1? ch f r ^ e C 1 atl(1 mass m enters the uniform magnetic 

V P ei T >en dicula r to the direction of the ft* 
a magnetic field is given paitlcle to make a complete revolution * 

(a)T=2nq/Bm ' y r— , * 

(c)T=2nB/qm (b)T=2nm/qB' 

Tvvo parallel wires . M T =qB/2nm 
directions. ' can ying currents 

(a) re pel each oihcTw^ 

(b) attract each other; 

(c) have no effect upoh each n 

(d) thev ran™i . cacJl other 



in 


the 


site 


(d)tliey cancel out their inri- °5! ier 
A magnetic compass v.m bc'/f ‘ n,i >8™ttc fields 

hapge raoUon „ *"«« <f * is Kept near a. 


(b)charge at rest 
tdjnone 


(c) both 

A magnetic field 

[ b) nevc>r e2rti a fow on n n a c r har S ed Particle 
C) exerts a fo rce if n le chaw T gCcl Particle ,, U* 

(d) S d - ParUcle * moving in the direct - ' 

magnetic S l*^r harged P^W ' " 


Phi tide is moving perpendic 1 ^ 1 


h 


(2 


r* s-l i f x It 




Chapter % 4 



( 10 ) 


(ii) 


( 12 ) 


(13) 


(14) 


(15) 


(16) 


(17) 


(18) 


y 




0 C 


is most suitable for making core of 


(19) 


( 20 ) 


A moving coil galvannnw^ c 
for a current of 20mA Whai °\ Inf 5t f nce gives half scale deflection 

(a) 4 volt 1 vJ1 bc thc Potential difference across if? 

(c) 2 voltfe J b) 5 volt 

Which one of the following ma J£i°' 4 VOl ‘ 
an electromagnet? 

(a)air (b)steel / 

(clCn-Ni alloy IdUton^ 

Mdrtlta ‘L°r!Su?ihen“1 1 S(i Charg ' ParMe in * "’ agnt ' Uc 

(a) perpendicular to the field 

(b) parallel to the field 

(c) inclined at some angle to the field 

(d) inclined at an angle of 45° 

The relationship between Tesla and smaller unit Gauss of magnetic 
induction is given by 

(a) IT = 103 g (b) IT = 1GM3 

(c) IT = lO 2 G (dJlT= 10* G 

If the plane of tire rectangular coil is parallel to the magnetic field (i + e, 

radial magnetic field), the torque on the coil is 

(a)r = NIAB eosaY (b}i = NfAB sina 

(c)t = NIAB tana fd)t = NIAB 

SI unit of flux density is i - r a - v 

{a}NA-im-i« (b)NAm-i ^ 

(c)NniA- 1 (d)NmA- 2 

Magnetic flux and flux density are related by — - 

(a) magnetic flux - flux density / area 

(b) magnetic flux = flux density x area^f 

(c) flux density = magnetic flux area 

(d) flux density = magnetic flux x area 

Thc standard vector symbol for flux density is 

(a)M ttjjL ^ 

(c)H 


j 


(d]Bn 


The charged particle enters the uniform magnetic field in such a way that 
™ S «5 is not perpendicular to the field, thc orbit will bc 

fop a r- ii-cle (5) a Spiml 

a) a circle ( c l)a helix •- 

(c)an ellipse-t electric field E is perpendicular to 

An election enters a jc on dcflectioa if 

the magnetic field B. It win sun ^ 

(a)E = BeV gjl jj £v/2 

v£ue B J permeability of free space jn^ 

(a)4nx 1 0 s WbA-'m- 1 l Q . B wbA - 1 m - 1 

(a) B = p 0 NI mi both (b) and (c) 

(c) B = poirl b 
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instrument, which can 


Mtpa 

An 

current, is 

(a) voltmeter 

(b) galvanometei 


"measure potential without drawing any 


(CRO)=: 


122 ) 


(23) 


(24) 


(25) 


(26) 


(27) 


(28) 


will 


(29) 


(30) 


(c) cathode ray oscilloscope 

(d) ammeter _ h the a sprin g then the spri ng 

ir the current passim, th g expan[ g/ 

(a) compress - none 0 f these 

mirsie Xof the galvanometer is in equilibrium, then the deflecting 

couple is 

(a) zero >. 

(b) equal to the restoring couple 

(c) grcater than tire restoring couple 

(d) smaller Uian tire restoring couple 

The sensitivity of a galvanometer is given by 
(a) C /BANi (b) CAN /B 

tc) BAN/C (cl) ABC/C 

Which one of the following is not an electromechanical instrument? 
(a)galvano meter (b)voltmeter 

(c)ammetcr (d)AC transformer » 

When charge particle enter into a magnetic field then K.E 
(a)rcmain same . (b)increases 

(c)decreases (d)none of these 

In. a multi range ammeter, a-s the range increases, . 

(a)shunt value decreases A (b)shunt value increases 
(c)s iunt value remains the same (d}nonc of the above 

by a s,aUo ™ 7 char « ed partlClel " > 

(a) maximum 

(b) minimum 

(c) zero . 

The ^ w ^^sexperienced by 


I he value of p^y 4 p, 
(a) 10' 7 TAhn-i 
(c) iO a TA’m-i 


moving charged particle 


(b) 1 O' 1 TA- 1 


„v 


etnrent flowing through a cirrub’ 


\V 




( 31 ) 


An ammeter measures the to Hi W}10 ' 7 TA-'rm 
it is connected e lotal current 

[a)in series 

b) in parallel with the circuit 

c) m series with anv of f h 1 

Sl'r alleI with an y Of thS Iel lesis tances in the circuit 

deflert' 3 s f lvan °meter is susnrnT 1 '° sistanc es in the circuit . ( 
(a) BIN A^ cosc!^ 10 ° n thc coil is a'-— a radif h magnetic field s 0 


lien 


tin’ 


(c)BINA tana 


always 

^BiNAsina 

hi) BIN A « 





( 33 ) 


( 34 ) 


( 35 ) 


( 36 ) 



Chap ter : ] 4 

uscd io - 

Mmcasurc current flowing through a circuit 
(c) measure voltage across a circuit 
(dlmeasure potential difference between two points i 
I he effective way to increase the sensitivity of 
is to 

(a) use a very long and fine suspension 

(b) use a coil of very large area 

(c) use a coil with very large number of turns' 

(d) use a very strong magnetic field e 
A wheat stone bridge is said to be balanced when ' 


( 37 ) 


( 38 ) 


in a circi 
a moving coil galvanometer 


[ 39 ) 


( 40 ) 


(a) maximum current flows through the galvanometer branch 

(b) minimum current flows through the galvanometer branch 

(c) potential difference across galvanometer branch is maximum 

(d) potential difference across galvanometer branch is zero o 

When an electron moving with a uniform speed in a vacuum enters a 
magnetic field in a direction perpendicular to the field , the subsequent 
path of the electron is 

(a) a straight line parallel to the field 

(b) a parabola in a plane perpendicular to the field 

(c) a circle in a plane perpendicular to the field 

(d) a straight line along its initial direction 

A particle of mass m charge q and speed V, enters a uniform magnetic 
field of flux density B. The path of the particle in the field is a circle ol 

radius r. The radius r of the circle is . — 

[a) independent mass m (b) directly proportional to in-- 

(c) directly proportional to q (djdirectly proportional to B 

Galvanometer is a very sensitive device with : — - 

fil verv low damping „ CW very high damping 

oil (d) radial field disintegration 

(c) no damping at all ‘ , are 1oincc i in parallel. Their 

Two inductors each of inductance L are jomoi I 

equivalent inductance will be 

ml /n 

(c) zero 

Heating a magnet will 
[a) weaken if> 

(c) reverse its polarity 


[b) strengthen it 
(d) demagnetize it completely 
. , urniilH rxDerience the longest magnetic 

Which of the following P a g ic velocity perpendicular to the 

force when projected with the same 

magnetic field ^ electron >( 

(a) proton (d) Li+ / 

(e) He- 
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I 


Pom 
As in; 
■3>m=i 
So the 

Q 

0 

O 


faral 

Pi 

Se 


° Di 


° Lei 


Li - 

Irii^JL 


O 

rr 





c 

0 


® 1 c ' 3C ' L c:o vered ft ] an ne tic fip l w n 4 
Faraday discovered electron™ to cun ;ent canying coil, 
emf and induced current) Snetic induction [production of induced 

chan^ induced emf and induced current is a 

and magnet With the coil Le - relative motion ofioop 

moles tnd^! nnlT de P^ nds u P° n ^ speed with which die conductor 
moves and upon the resistance of the loop. 

The induced current can be increased by- 

^ Using a stronger magnetic field 

y Moving the loop faster 

Replacing the loop by a coil of many turns 


Point to Remembers 
As magnetic flux is 
Cos0 

So the change in flux can be caused as:- 
° Change in magnetic field strength. 

° Change in projected area. 

o Possible change in the orientation of coil in field. 


FARADAY'S LAW 
First law 

Induced emflasts till the flux remains changing. 
Second laic 


Induced emf is 
magnetic flux i.e. 


directly proportional to the rate of change of 
A<p„ 


0 =-N 


At 


o Direction 


o Lenz’s law is in 
AB B 


, of induced e.m.f is given by «**>* states: 

‘£/“ Muted in such a uxuj tat a oppose, us own 
J Cause of generation 

accordance with the law of conservation oi energy. 

n * 


B 


lni3uct;tJ 


AB 

— c- — 


B 

B + 

Induct 



AB 


In 


B 

B \ 





Out 



<s> 


v 


fn 
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513 Chapter! Sl,ch fei to 

. ^iSSwB <*•»«£££* force, which move, tree election, „ 
rlnn^c flux chfLU^s L * noticed c-Ui-f' 

c^J cumntnnd hence ™w c fllK („r in other worth. can 
. Following ways can climhc ■ 
produce induced e.m.i )• 

/ Motion oi magnet. 

/ Motion oi coil- magnet. 

✓ Relative motion of coil and mn B i 

/ Change oi current. perpetual motion machine of i« 

. ,[ there does not self . 1Jcrp et u r, tlng . 

kind was possible. I nus uic i 

M233eM %Slf mdtreed i ,, the „«W of a conductor across a magnoacflAl h 
called modonal emj. _ 

G(]H0tl0)ui]| — "VDb 

die re v - speed of die conductor 
L = length of tlic conductor 


WJ 


Emf car, t>e seers ',o be eie 
work (ione per unit charge 


Conner a imp oi avi re mo^rvj 
with vtHecay v inio a state naiy 
magnet 'tcid 


$ g □ O d- □ fl 


n n- t: 



a 

■ 

D 3 

^ ;b 

*■ | 

A iatifJtitti 
a uf = vtit. 

• '* 

’’t; 

« D 

n d 

- 


B MU 


* FL l/vHL 

* mf = — - — jf- 


D u 


a (■ 0 C 

h >.| T h 


w- 


u d - ■ p e a a 

fl- *■.,( a fcr . - t 

5- a e g g a u - ,* o 

“**“S*-] « g t s a a V-. 


emf = r/t/, 

ft afff 
0 


D D 


/■ = (/■ « : 
i/rnm 






of 


0 ii uicre is some orientation 

Emotional) ™ -vBLsln.0 
where 0 is the angle between v&B. 

5 T de un 1 1 of mo Wo rial emj is vol t , , 

Magnetic field strength is considered to be uniform while dehw'3 1 
above express ion, J 

MUTUAL I M DU C HON & SFI f imy in T[ r% n 

(prim arv) C r ml* pm * 5 3 P hcrL01Tleno n in which a changing cunci' 1 ] 
ipnmaiy] coil induces an emf in another coil (secondary) 

Where M = Ns*s/1 caiwm^ = 'F Alp/At 

• Mutual inductance is r ■ the s*** 

to the rate of change of currttin ° f back e m 

M = „ nl c .,^ cnl in Primary coil. 

• W-inducth^Wr'pitS' r 

due to change ofcuiUnt in itself* ° f generation of induCC( 


(ifiU’ 


ef il 
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e.m.f self = , L 



where L is called c P ir t ^ 

Self-inductance is defined as t . UCtance ' A,so N* = u 

current in the same „ ni , 1 ratio of back e.m.f t0 rate of change of 


cunent in the same coil 

h = -e.m.f sc]f / (AI/At) 

■ m 'm rrr or 7 '"t'fr “ ^ « 

Mutual inductance is said \ 0 L l^H if = 1A/s 

at a rate of 1 A/sec produce e m f of l mV ‘ ur, , ent cllan § c in P rin ™n r 

f - a i _ n it 1 rC ^ c ' ra i oi l volt m secondary. 

UU L- - l H if e.m.f = ]y r, \j/m _ i a/ 

of 1 A^ ind T- CC ^ Sairi t0 llC IH ' if cunent changing at’ the 'rate 
of 1 A/sec pioduces an e.m.f of IV in the coil itself w " 

ENERGY STORED IN AN INDUnTOR 

Inductor is simply an irtsulafed coif that offers ucri/ small 
resistance to D.C cwreni but offers high resistance to A.C current , 

° In case of capacitor, energy is stored in dccliic field between the plates. 
Similarly, energy' is stored in magnetic field of the inductor, 

* Work done by the battery to move charges against the induced emf is 

W = ! /i LP 

* This work is stored as potential energy' in the inductor as 

Urn = “ALP 

L - \h,n 2 A1 
V m - ] /2(p n n2Al)P 
B = i_unl , then 
U m ^ V6 B^Al/po 

A1 - Volume 


Also 


As 

Then 

As 


Then energy density* ^ ^ 

inductor in an A.C oMu.f “ abrap ‘ Cl ^f 

current. 1 ‘ 


in 



Do you know? 

ne density of energy storage in an inductor 

*JZSpn£i m £2r* i: 

f a smr$ remains constant* . — . y 

& D.C GENERATOR ijf deu fT^h converts mechanical energy 

Current qeneratoj is j 

into electrical energy - _ e mfis induced across a coil moving 

The principle of generator us t j c flux, 

magnetic field due change of 

Main nnrte of A.C aenmsfSL , ne Q with concave po es. 

Pole pieces (U-shap ‘ ° iron cylinder] 
v Armature (assembly oi coi 
✓ Slip ring (as connector) 
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Chapter 1 

Carbon brush (external supply) 



f . 0 f loop intersecting the magnetic field, 

emf is induced by the side of loop as; 

Total ernf for N number of loops g 

0 = N(2vB£Sin0) 

ilso e = N O AB Sin a t qn „ 

* e _ = N o AB when 6 - 90 

then 6 = ^in 

If o = 2nf, then 

6 = e mM Sin2nft 
In ierins oj potential difference, 

V = Vo Sin 2 rift 
In terms of current, 

1 = IoSin2nft. 

where f is the frequency with which the direction of current is 
changing. 



0 

Q 


O 

O 


Jn Pakistan f - 50Hz, it means 50 times in a second direction is 

Irt fXC generator split rings or commutators are used in pln ce ^ 5 J 
rings. 

D.C generator produce one directional pulsating D,C> not pure 
F ° r pUre D C man >' C0lls a re wound around cylindrical core 


D,C 


MCK motor effect in generato r 


known as^ond!^™ C11CUlt Ulat consumes electric energy ( elettl 


,-iritV) 


• - **>*> » *■ < 


(indicated by sound of generator) 

8 Wien the circuit is cL * T 

magnetic field exerts r ’ a curr ent is drawn mrouc* 1 “' Th js 
M «erts force on the current canying coil. 




P 


is drawn through (o^ 

produces a counter I ° n the current carrying coil- ]lf . 
This effect is called bad ° , lhat °hP oses the rotational moho" 

mo£or effect of generators . 
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conuerts electrical energy into mechanical 


According to energy conse^T^T — 
must come from the energy source ^ 

Tire larger the current ctanm h u ^ Co * ive *"■“>>■>. 
tOTqise produced. Jy the load - the greater is the counter 

D.C MOTORS 

A motor is u device 
energy* 

Agenerator miMn 6 backward is called motors. 

‘ ’Jd 15 placcd a 

BACK B+M.F EFFECT 5BJ MOTORS 

The induced emf in a motor opposes the emf running the motor. This 
induced emf is called tfr£? bt&cfc CYRf of motor ► 

0 magnitude of the back emf increases with the speed of motor. 

0 V & G are in opposite polarity* 
i.e. current flowing in motor is 

I - (V- e)/R 

or V - e + IR 

° As the motor speeds up h the back emf increases and the current 
becomes smaller and smaller. So current should be kept sufficient to 
provide torque. 

o if motor is overloaded the hack emf decreases and afiom the motor to 
draw more current 

o If motor is overloaded beyond its limits ; the current could he so high that it 
may bum the motor. 

Q 


m 


you 


know? 


Transformer is one of the static devices in the electrical 
appliances. So there is no loss of energy in friction. Hence they 
IL have higher efficiencies. We can achieve up to efficient 

transformer 


JRANSi-ORMER electromagnetic device used to step up or step 

Transformer is an eiec^ 

down A.C voltage or A.C induction. 

° Principle of transformer is a annlied is called primary coil while 

° Coil of transformer where lnpi ‘ ^ secon danj coil. 

other where out put » u„d. 

° Core is a material on win 

o Core is no* solid but laminate ■ . current losses (eddy current 

0 Lamination of core is doru- O core), 

is an induced current produced m< 
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1 ransformer can’t sf 

Transformer consumed w™ w? P , down the ener gy <> r P ow 
running for hours with m,t ^ l ^ ter part °f input power so 
. V./V ” N°/ N “f! “Wble loss of power. 

iicafiong- ' 1 WN p = i |J /i s 


it 



^ i 




( 1 ) 


( 2 ) 


( 3 ) 


( 4 ) 


( 5 ) 


( 6 ) 


( 7 ) 


( 8 ) 


( 9 ) 


Chapter 15 



( 10 ) 



te e PmCllC al illUStraUon ot phenomenon of mutual Muction 

(b)D.C dynamo 
fd) transformer 


(a)A.C generator 
(c)motor 
Weber is tlie unit of 


(aj magnetic field intensity (b) magnetic induction 

[c] magnetic fluxi^ (d) self-inductance 

called* 1 ^ I0ducecl movin g the loop of wire across a magnetic field is 

(a)A.C current (b)D.C current 

[c) induced current (d)mean square current 

emf induced in a circuit according to Faraday's law depends on the 


(a) maximum magnetic flux 

(b) rate of change of magnetic flux ■ J 

(c) change in magnetic 

(d) initial magnetic flux 

emf generated by A.C dynamo depends upon 


£ - - % 




(a) number of turns in the coil (bjmagnetic field strength 
(c)frequency of rotation {djall of aboveV^ 

An alternating current or voltage 

(a) fluctuates off and on 

(b) varies in magnitude alone 


(c) changes its direction again and again 

(d) changes its magnitude continuously and reverses its direction of flow 
after regularly recurring intervals.’ 

A dynamo converts 


(a) mechanical energy into electrical energy W 
(bj electrical energy into mechanical energy 
(cjmagnetic energy into mechanical energy 
(d)magnetic energy into electrical energy 
Which one oT the following functions, like a motor? 
{a)gaivanomcterCX^ (b)ammeter 

(c) voltmeter (d)ail of above t/* 

A.C cannot be used for 

fa) producing heat (b) producing light 


r 4 d) magnetizing and electroplating (d)all the above 
Which of the following works on torque on the current 
conductor placed in magnetic field. 

(a) gal van o n ic te r [bjammeter 

(d)all of the above ^ 


carrying 


(c)voltmeter 
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(12) 


(13) 


(14) 


(15) 


US) 


Self inductance of a cod de P (y number of turns per unit length L l 
(a)current flowing v - (d)alT' ■ 

(c)voltage produce ■ ^ flux through it will. 

If the coil is wound on a (bjbecome zero 


U 


(a) decrease 


(d)increase 


(17) 


US) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


(c)remain the same given. by 

Energy stored in a magnet ryL?I/2 

(a)LP mujp 

(c)LP /2 . / 

Inductors acts as a short circuit -- ^ 

$ Soto la) and (b! (d) none of these 

eddy currents are used in t r T 

[a) electromagnetic brakes onle [b)mducUon furnace only 

(c)speedometers only (d}adl of the above 

Which of the following uses electric energy and docs not convert it Into 

any other form? 

(a) transformer (h] motor 

(c)D.C generator {d)A,C generator 

The only difference between construction of D.C generator and A.C 

generator is that oi’ 

(a) carbon brushes (b)coil 

(c) commutators^ [d] magnetic field 

The answer to which question will distinguish between magnetic and non 
magnetic materials 

(a) is it a metal or non metal 

(b) is it a conductor or insulator 
Mean it be given an electric field 

t r eS ^ e ^ c ^ ^ e _ c ^ 1 r e c tion in which a c o mpa ss ne edl e po in ts 
between^ 11 ^ CQl1 * ia$ tums and the primary N P turns, the relation 
SvS 47 and volte S es is given hy ’ 

faTST„Sp“ t toI ,ran8fo ™" L £ «5r_ 

(c) sS ton™ 3 ““ " 1sgnttle hysterias '/ 
fd) Back emf 
Which f 

(a.) It attracts anothemtf a me ^ bar is a permanent magnrf 

(5) It attracts both ends of 
(c) It conducts electricity mpass need le 
t!| 11 re P els an °ther magnett/ 

i he emf induced in a coil h v , , „ve 11111 

f s . — y c chan ging magnetic Jlux may ll£ ' p * 

(a) ms-'A Jr f 

(c) kgms a A-i (b) msAA 1 ^ - /f 

bh kg m a s .3 A ., 


ti? 


r 
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(23) 

Kira 

A~( 

. 

coil 

Chapter 1 

nf wit’p- io ^,-r- 

-B-X iP-{“ 

ui -i h 


(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 


r „ r 1Qlic pci penuicuiar to a unnorm 

a^netic field of flux density B, when (he radius of the coil increases 

nom ii to r 2 in time At, then what is the emf induced in the coil? 
a nB/r 2 2- ri 2)/ A t (b) nB(r 2 -r,)VAt 

(c) nB(r 2 2- ri 2 }/M ^ (d) nBtr^+r^l/At 

The emf induced in a conductor of unit length moving with unit velocity 

at right angles to a magnetic field is equal to 

(a) Magnetic flux density (b) Torque 

(c) Mutual induction (d) Motional emf * 

A step up transformer has transformation ratio of 3:2. what is the 
voltage In secondary if the primary voltage is 30V. 

(a) 20V (b) 60V 

(c) 45V (d) 15V 

Eddy currents are produced in a material when it is 
(a) Heated 

Ch) Placed in a time varying magnetic field 

(c) Placed in an electric field 

[d] Placed in a uniform magnetic field 

In an electromagnetic wave the electric field vector & and the magnetic 
field vector B are 

(a) Perpendicular to each others (b) Parallel to each other 

{c) 45° to each other (d) Can have any angle between them 

A.C can not be used for_ 

(a) Producing heat M Producing light 

iicl-MagnetizJng iron (cl) Producing magnetic field * 

A particle moving in uniform magnetic field then 

(a) Its momentum changes but total energy remain conserved 

(b) Both momentum and total energy remain same 

(c) Both changes 

(d) Total energy change but momentum remain same 

Magnetic compass needle will be deflecting, if it is kept near_ _ 

(a) Static charge (b) Soft iron 

(c) Semi-conductor (d) Accelerating charge 


(31) 


(32) 


(33) 


(34) 


The alternating current has frequency of 10 s Hz, in such a way dial tune 

period for completion of cycle is — V 

[a) Ips^ (b) 1.5ps 

fc) 1 0 fi sec (ci) 1 sec 

Which of the following quantity remain same in the transformei 

' S5T5S . 

Which one of the following devices does not function like .ui hu.iuc 

motor? Ammeter 

(d) Transformer c 

ransformer is 3 times the input voltage then 


(a) Galvanometer 
(c) Voltmeter 
The out put voltage of a tr 

turns ratio will be 

(a) 1/3 
(c) 1 


(b) 3 
(d) 6 
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( 36 ) 


( 37 ) 


( 38 ) 


Chapter 15_; 



( 39 ) 


( 40 ) 


“ 1,-niocion the transformer used is 
For long distance transmission, 

(a) Step down - - , , voltaiie remain same 

(b) Input voltage and output voltage 

(c) Step up 

(d) Amplifier is used 

Self inductance of a long solenoid is — — — 

W p.n*tM W g.n>A/t 

(c) p n N 2 £A l dJ ° A , , , 

An electric current induced within the body ot a conductor when th'v 

conductor either moves through a non uniform magnetic field or in' a 

region where there is a change in magnetic flux is called 

fa) Induced current (b) Eddy current- 

(c) Back emf (d) None of the above 

The direction of induced current is such that it opposes the very cause 

that has produced it. This is law of 

(a) Faraday (b) Lenz *. 

(c) Ampere (dj Fleming 

Transformer works on the principle of 

(a) Lenz's law (b) Faraday‘s law 

(e) Mutual induction * (d) Law of conservation of power 

When the motor is at its maximum speed, then back emf will be 

[a] Maximum * ^ Zero 

(c) Intermediate values (d) No back emf 
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INTRODUCTION . ^ ^ produced hsl a voltage source that reverses iu 

. -n- - U -3 <* 

time interval Tin which the source voltage ,e-. erses its ps^n/ ones, 
c The sinusoidal waveform ofA.C is a graph between voltage and time. 

« The voltage of A.C generator varies with time ant a an instant. 

V= V n sin ot 


= V 0 sin 2n/T t 
= Vo sin 2nft 
V = V„ sin0 

Where 6 = ot is the angle through which coil rotates in time *t*. 
6 is the phase specifies instant value » 

' 

SUPPLIES 


AC (varying 
s up plies) 


DC (c octant 
supplies) 
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Instantaneous Values 

. ^ xe . values of voltage or current that exist at any given instant 't' in a 
circuit is known as instantaneous value. 

Vi„ & t = V = Vo sin G = Vo sin2nft - V 0 sin cot 
or . hnst " I = lo sin 0 = J Q sin2nft = I 0 sin rot 
V is the ins tantaneous value between +V 0 & -V n 
o Sinusoidal graph is the set of all instantaneous values. 

Peak value [V 0 or I n ] 

It is the highest value for voltage or current 
Peak to Peak Value 

It is the sum of +ue & -ve peak values le. +V 0 + ( V 0 ) = 2V 0 
Root mean square frms] value i- 

It is the square lootof tfie average qj squared voltaoe or current 

V mls = V 0 /V 2 =0.707V o 

■ Inns = Io V2 = 0.707L, 
rms uaiue is flfso cof/eri effective uaiue. 
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CD 


Phase 


Do vou know? 

* 

The average value of a sinusoidal symmetrical signal is 
zero over a cede hut RAfS value is noL Thai is why 
practically all the calculations are based on RAIS t a lac. 


■A. i i li.J ■«. - — 

The angle 0 which specifics the instantaneous value of alternating voltacr 
or current is known as its phase. ^ 

P h a sc hag and Phase lead 

The phase difference between two alternating qualifies is shown in fig ln - 0 


Y'cvX 


^ fO 






Vs, /\^- J 


I / 



wave form ] 

■ s ::ir uie *-* * — ^ 2 * greater ^ 

Rcgrcs^ritjng.^^cs.aji diUtcrnattn ? q *, H . v 

< rotatWrwBT^ Vcctors . 

sinusoidally alternating vol It dp n or Sraphically represents 

& ■■’judge 01 current. 


a 


VECTOR DIAGRAM 

A scl of counter clockwise rot r 

:r v ".' ue ° r u « «s°i£mf t 0 h T r 1 ’?', Ien8ths pa* 

D.c CIRCUIT 51 "‘ AC “ SM,s ls collecui-elv ro’l', * tw "j n lhem represents «« 
ra5S rllkll c . ‘ il«l as vector diagram, 

“ ,cm ,n ac circuit - 

A.C CIRCUIT 1 uscd - 

‘ j^ esis tor (“AAAAAAf — t - , 

These arc three ^ mriuctor f , 

' coni P°nents of a ap • Vj,? ^ ^ capacitor * 
A 1 CjyROUGHREs^ T0 Ac CIrcui ^' 

Hi rough resistor7v~L v 

in phase. " V< > s m«t and i r 

■' CZZCvi f he — . 

& 1 are in phase. 


• P 
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& Due to D.C, a capacitor behaves as insulator. It only stores charge, 
o Due to AC, a capacitor behaves as conductor . 

o Through capacitor, charge built up between parallel plates of a capacitor, 
q = CVo sin cot 

o Current leads voltage by phase 0 = 9O°orrt/2 

& A.C can pass through capacitor (seems passing) because ol the 
c o n ti n u o u sly re ve rs ing p ol a ri ty . 

^ Reactance ~ measure of opposition of capacitance to How of A.C. 
o Reactance is measured in ohms 
Xc = V/I “ I/2rcfC = 1 /qC 
o As frequency increases Xc decreases. 


voltage slope = 0 
current = 0 

'f 


voltage slope = max. (+) 
current = max, (+) 

i 

e = 



voltage slope = 0 
current = 0 


voltage slope = max. (-) 
current = max,, {-) 



Voltage lags current by 90° in a pure capacitive circuit 


A.C THROUGH INDUCTOR 

C Through inductor, A.C produces self-inductive effects because it 
constantly changes. 

o When potential difference is applied back emf Is produced 

Cl = LAl/At + V = LA I/At 
* Current lags behind voltage by 90“ or n/2. 

c Inductive reactance is measure of opposition offered by the inductor coil 
to the How of A.C. 




X L = V/I - 2 nfl - wL 

° As frequency increases Xl increases ^ 

0 In a pure inductor , energy gained = energy cm 
0 Wo power loss in pure inductive or capacitive circuit takes place. 


current slope = 0 




ge = 0 


current slope - max, (+) 
voltage - max. f+) 

! 


e - 



t — > 



e l 


■L’l 


Ej = E, 1 = 1, 


}£l 

\-V 

90° 


Current lags voltage by 9Q U in inductive circuit. 

IMPEDANCE i7) 

reactar^ fffufXfT-TX Capacilive reactance X t: & induct 

Z * V/i WklCh A C te Prided is called impedance. 

Impedance is measured in ohms. 


Circu it Elements) 

H 


impeda nce ffi) 

TEHf 

z =~X^L 


R 

L 

R 

c — 

R 

I lV' 


— Phase Alible ftp 

0 “ 

+ 90 ° 

^90° 


2= \R* + x% 


2 = 


z Xn^Cx^2 

i±C_SERIES ClRrnij 

° impedance Z = y /r iZr—— 

° Phase between V * , = ' R2+ ( 1 /oC)a 

• <*■* ^ ° - <*«-l (1/oCR) 


0° < (j) < 90“ 

"-90“ < <jj < 0° 

W if X L > X7 

0" ifX L = X C ;.Qteom!liS^ 
£ < 0° if Xi < Xc 
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R-L SERIES CIRCUIT 

0 Impedance 2 = V/I = VR2+(qL)2 

Phase between V & I is 0 = tan-i(oL/R 
Current lags uoltarje 


Q 

o 




POWER IN A.C CIRCUIT 

° Power dissipation = 0, in purely inductive & capacitive circuit 
q P = VI only when V & I are in phase in a purely resistive circuit 

° P “ cos & in real L & C circuit where cos0 is power factor & VcosO is 
component voltage vector along current* 


SERIES RESONANCE CIRCUIT 

1 

e> Xl = coL and X c = ■ 

mC 

° At low frequency capacitance dominates and circuit behave as R-C series 

circuit and at high frequency inductance dominates and circuit behave 
as R-L series circuit* 


The impedance diagram is shown in figure 

X -«<L 




-£• R 


rti c 


If Xl = Xc ’ } hen h is ‘resonance 1 and frequency at this time is called 
resonance frequency. 

COrL ™ 1 / Wj'C 

fr = I /2WIZr 
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• At resonance, impedance is minimum and is equal Lo R. 

• At resonance V L . die voltage drop across inductance and V c the voltage 
DAD A Mm -'^^itanee may be much larger than the source voltage. ° 

parallel resonance circuit 

• Tile resonance frequency is 


f = 


1 


' 2aV!X 

rcVo.^ ■ Hence current is minimum a! 

a! Sonance ^ ^ CUITCnto ‘ 

A 


I 




PHA SLAXSUpp LY • f —> 

to each other. ' S neral °r. there are *h , f 

Each coil i s rnn e ^ lree coils inclined at 

h,, connected' i n if., __ 


■ Each coil is Conn . . 3re three coils i 

° in three-phase = CC ed to its own DV 

" T,tere UJiit be no dro Ply ’ t0tal lo ad ^ sIi ? rin S s - 

* Three-phase sunn! P °^ vo ^age Sun , ded Sn three parts. 

• ..a„Str "WMe " ,rre 

— __ 5 23 On. Jef meen two tines. 


12 0‘ 


1 a 0$ 


If 


mm} 
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* Star type connection is used io connect three phase wires and one neutral 
wire . 


PRINCIPLE OF METAL DETECTOR 

° Coil (Lj & Capacitor (C) arc coupled to produce oscillations of currents, 
L-C circuit behaves like an oscillaung mass spring system. 


a 


Energy oscillates between a capacitor and 
osctilaior* 


inductor called 


an electrical 


* L-C circuit produce beats phenomenon for metal detection. 

CHOKE 

° ll is an inductive coil 
0 It consumes extremely small power* 

° It is used in A.C circuit to limit current. 

ELECTROMAGNETIC WAVES fEMWl 

° Electromagnetic waves were predicted by Maxwell and experimentally 
proved by Frank Hertz . 

° Electromagnetic wav es are osciffatinr; electric, and magnetic fields 
° Changing magnetic (lux produces electric field given by: 

E - ( 1 /2rrr) .Vlmi/M 


* Changing electric Jlux produces magnetic field given by; 

B - (pX 0 /2^r) A'lv/At 

* Speed oi'c.ni wave s in vacuum is given by 

V - l/Vp fJ G 0 = SxlO^mscc - 1 

° The frequency is about 10®Hz depending upon wavelengths. 
PRODUCTION OF E.M WAVES 

* can waves in laboratory are produced by oscillation of electrons. 
= Frequency oi oscillate ryycircu it is 

f = 1 /2 kCc 

RECEPTION OF E.M WAVES 


The reception of BMW is based on a LC circuit in which the value of inductance 
is fixed but varying capacitance gains different frequencies 

MODULATION 

The process of mixing the low frequency signal feounefj with high 
frequency radio waves is called modulation , 

The resultant wave is called carrier wave . 
o Times 

«*> /Wl/W\AMA/WWW1A 


carrier wauo 



c->> 


tjirrjur wjivc 


W 


(c) 



trofluoncy md’duJatucf whvej 

S Amplitude modulation (A.M) 

•/ Frequency modulation (F.M) 
t/ Phase modulation. (P.M) 



- www;to pstn dywD nld . co m 
KIPS Entry Test Series 209 




Modulated waves are demodulated by receiving 
rectified and then detected. 


sets 


TV 


min 


° Detection of modulated wave takes place only when frequency of 
circuit equals to that of transmitting circuit and hence J qJ 
resonance is produced, 




'J 




f 


(S 
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( 1 ) 



( 2 ) 


( 3 ] 


(4) 


(5) 


( 6 ) 


( 7 ) 


( 8 ) 


(9) 


A choke is used as a resistance in 


(a) DC circuit (b) AC circuits 

(c) Both AC and DC circuit (d) Full wave rectifier circuit 

At resonance the value of the power factor in an L-C-R series circuit 
is 

(b) t /2 


(a) Zero 


(c) 1 (d) not definite 

An A.C series circuit containing 4Q resistance and 3-Q inductive 

reactance, The impedance of the circuit is 

(a) 1 O (b) 5 O' 7 

(e) 7 Q (d) 7 /\'2 Q 

An inductive coil has a resistance of 10CXCL When an AC signal of 


frequency 1000Hz is fed to the coil, the applied voltage leads the current 
by 45°. What is the inductance of the coil? 

(a) lOmH (b) 12mH * 

(c) 1 6ml I (d) 20mH 

Choose the correct statement. In the case of AC circuit, ohm's law 
holds for _ 


(a) Peak values of voltage and current 

(b) Effective values of voltage and current 

(c) Instantaneous values of voltage and current 
fd) All of the above 

The phase angle between the voltage and the current in an AC circuit 

consisting of a resistance is 

[a) Zero " fb) 45* 

(c) 90° (d) ISO 0 


In an LCR series circuit, if V is the effective value of the applied voltage, 
Vr is the voltage across R t V L is the effective voltage across L & V c is the 

effective voltage across C then 

(a) V = Vr+Vl+Vc (b) V 2 =Vr 2 +Vl 2 +Vc 2 

(c) V 2 -V r 3 + [V l-Vc ) 2 (cl) V*=Vi?+(V r -V c }2 


When a voltage V - V a cos cot is applied across a resistor of resistance 
the average power dissipated per cycle in the resistor is given 


by. 


V 




% 


->c~ 


C 


s' 

z 


Tf- 1 4 


{a) V„/V. 2 R (b) V 0 /'/2wR 

(CW/2R (d) V„2/2uR 

Two identical coaxial circular loops carry equal currents in the same ^ ‘p 
direction. If the loops approach each other, the current in ^ " 

(a) Each increases x 

(b) Each decreases 

(c) Each remains the same 

(d) One increases whereas that in the other decreases 
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t 


(M) 


(15) 


(1C) 


US) 


(IS) 


[20] 


( 21 ) 


( 22 ) 


( 10 ) 


(! 1) 


( 12 ) 


(13) 


An inductor may store energy in ^ coUg 

(a) its electric ie t j ti j both electric and magnetic (^u 

* ' ■*** 


w.ives is 

fa) ]/Cn 


(b) negative 

SS lve 

A changing magnetic (lux produces around itself an induced 
(a) Magnetic lield Electric lield 

(c) Electromagnetic force (d) Artificial gravitational field 

Maxwell derived mathematically that tlic velocity ol the electroma«netj c 

(b) l/Vpo/Go. 

(e) (d) l/v’u„Go 

Electromagnetic waves travel in free space with the speed of 
(a)yrays (b) Positive rays “ 

[c) Cathode rays (d) /7-rays 

Hk h direction of propagation of an electromagnetic waves is 

(n) Perpendicular to electric field — — 

E ripcncllrulnr to both electric and magnetic field 
ft ] I erpcndiCLilar to magnetic Odd 
Ml Parallel to electric and magnetic field 
An electromagnetic wave consists of 

S MSSddS!" !i c !; is to ««* 

w 0 “"? ''K«n g ln spacc 


(17) I 

( 


(d) Electric and magnetic field 


^^mngnetie wawsTranspJrt ^ perpendicular each other 

tv 71 ^ _ ■ 


(c) Meat, (b) Mass 

Waves emitted fmm n,„ W) None 

b) Sound waves antenna ^ 

M Radio waves Electromagnetic waves 

kuc k .° coM has d ModuL 7ted waves 

j b j Hi gli inductance S I 1 ' 8 * 1 resista *Ce 
g bow inductaSe C °' v Stance 
^ inductance and S ’ resist anee 
hf , u Jteesonant r l ° W ‘’distance 
(a) 1 /4aV LC e fiuency 0 f an LC circuit is 


(t>) 2WLC 


M I/VLC 

Ca P<icitance of r o 

c 

^4° a' timas 

V None 


JrVLC 


circuit is ™ 

ina dc four 


(W One half 


times then frequency 


, of tJ] ‘ 


f 


/<■ 1. . 
.. r '■ 


rrert 


d 


Cal n P o teuti£i l differ Capa ^tor^^ char S^ by a constant of 

W 0.9^, te "=n« act„ ss "“ uncharged, what is the <U* tiJ * 

Sf -c fhl ra Cltor t0 reach 300V? 

[d n„ c Kffl® 

lQJ °'©.xl0-i sec 


, . 9sec 
*- c l 1.5x103 


,ff> r 


it . *_. X . - * 




r, v.,th 
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(24) 


\m 


(27) 


L~- L 


(30) 


(31) 


(32) 


resistor produces heat at the sam e rate as the mean rate of heat 

produced by the alternating current, is 

(a) Average current (b) Sinusoidal current 

{oj rfhus current (d) Net current 


jO lines \l\v runs value ot an alternating current nuKheinaticalh? we need 
to have 


[a) Mean value ul l : nfb) Square root of nuMii value of I- 

([') S <|1 larc root of I - (cl) Square of 1/2 

An alternating current of r.tn.s value of 4.0 A ami freque ncy 501 !,• [low? 

in a circuit containing 10Q resistor, Ttu’ peak current is then 

( ;| ) 20A n>) 20. GOA 

<<■) 6.G6A (cl) 5.66A 


s 


Ati al tenia Uru; < urretu M" ran s value of 2A aim \ a steady direct current ! 

Ho win ft through identical resistors dissipate heat at the same rate. What, 
hi tlv^currcm 17 

(a} 2A (h) ,2 A 

(c) lA (el) 2<2A 

An alternating currciU is represemed by the equation I - Lsincot, which 
o\ the following equation represents an alternating current of frequency 
and amplitude twice that of the above current? 

(a) I - 2I,5m(ut/2) (bj I=2I.Sin(2fjt) 

[r] l=21slnut (d) !=Uin(2oU 

In pure resistor circuit, tile voltage and current arc _ 

(. 1 ) lagging each other 

(b) They are at 20 phase difference 
(e) They have zero phase difference 

(d) No phase difference 

The power factor of on nc circuit has the value 


(a) Unity when the circuit contains only an inductance 
lb) Unity when the circuit contains only a resistance 
(c) Unity when the circuit contains resistance and capacitor 
Id) Unity when the circuit contains only a capacitance 
In capacitive circuit, the current _ 

(a) Lags behind voltage by z/2 

(b) Is in phase with voltage 


3 '■ - 


(c) Opposite in phase of voltage by - 

(d) Leads forward the voltage by z/2 

A LOOpF capacitor with 12V source in series having frequency 501 Iz, will 
oiler a capacitive reactance of about 

(a) 32Q [bj GO Q 

(c) 50 Q [ci) 1 00 Q 


If a glass plate is inserted in between the plate of a capacitor in scries 
with a lighted bulb, the brightness of the bulb 

(a) Remains same \fbj Brightness increases 

(c) Brightness decreases (cl) No light 
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(35) 


(36) 


(37) 


(38] 


(39) 


(40) 


pur 


Ca Pacit, 


(34) 


A pure variable resistor is connecte in senes \ 
fixed capacitance. The impedance oi the circuit __ _ 

(a) Remains (W Becomes infinite 

(c) Becomes zero (d) Increases 

A wire of resistance R is coiled inductively so that its inductor 

The impedance of the coil at a frequency oi f is 1Ce L. 

(a) (R+2jtfL}i/2 (b) R+ 1 /2irfL 

(c) (R2+PL?)l/2 (d) (R 2 +47T 2 f 5 L 2 )V2 

Amme ter connected in an AC circuit measures 

(a] Exact value of current (b) rms value of current 

c) Wet value of current fd) Peak value of current 

capacitance °C are 1 " roincricd ‘ parillel to^' * ■ PUre Ca P ac «or of 

& V ' UlG P0tential diffe ™ across both lie **»* 

EO At L will be more than at C 
An ideal choke would be 
LaJ/Pure capacitor 
M p ure inductor 
(c) Pure resistor 

! ttlSSc ra f ndra ^‘- 

« mS, 8 * “ Muced emf of 2V „ *, 

S 2 ; 0H 0.5H s I? 

requency of a cir Cuit consist^^ 

S * a ca Pacitance C and a resist K 

E c ) I/RC n 

i thepSfv'i heater ^ conne (d) 

(a) 220V aIue °i hie po£ Sd to a 220V , f 

(c) Mov ‘ ldi di fference an 5 ° Hz mains supply. What 

(b) 220 /V2V * ° SS ^ ieatci ' element? 

220V 2 V 


fb] Different 
(d) At L will be Jess than at C 
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STRESS 

It is 
volume 
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° Stress cl 
° Stress cl 
° Stress els 

STRAIN 

Sir. 

° Strain is 
dimension 
° It is dimen 
° Strain due 
Tensile stn 
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Do von know? 

+»‘ 


The ays tal structure is 
0 B.C.C Body cci ; t& ed cube 

- F. C. C Face centered cube 

A unit cell of II. C.C contains 9 atoms while a unit cell 
of F. C. C contains 14 atoms. 

— J 


W 


DEFORMATION IN SOUPS 

o The length of the strings will increase under the action of applied force. 
° Greater the applied force, larger will be the increase in length, 
a Atoms arc held ah o ut their equilibrium position, 

* The ability of the body to return to its original shape is called elasticity, 


STRESS 

It is the force applied on unit area to produce any change in shape, 
uolume and length of the body ♦ 

Stress [6] = Force (F)/Area(A) 
o SI Lin it of stress is Newton per square meter (Nm-ty 
o Stress changes length called tensile stress 
o Stress changes volume called compressional stress, 
o Stress changes shape called shear stress. 
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STRAIN 

Strain is a measure of deformation of solid 
o Strain is defined as the ratio oi change in dimension to the original 
dimension. 

o Jt is dimensionless and has no unit 
o Strain due to tensile stress is called tensile strain. 

Tensile strain = AL/L 

b , 

, I - —.'1— — - , 
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: , $0&s fpj ? £ .. ; ■ ? ® 

;„ -l^'A ■ ^ ^ 

lu^taSSTstrcss is called volumetric str^ 

Volumetric strain = AV/V 

o When opposite faces of rigid cube aie subjected to shear s 
shear strain produced is given by 
j - Aa/a = tan0 r 0 

However, for small values of angle 0, measure in radian, tan0-n 

7=0 =U> 


s tre s , 


«h 


SO 


that 


ELASTIC CONSTANT 


I Lrwnj O I M1V3 f 

The ratio of stress and strain is called modulus of elastic' t 

Modulus of Elasticity = Strcss/S train 

li is dimensional quantity and its unit is Wm- E or p ascaJ 
e ratio of tensile stress and tensile strain is called Youna\ 


sional quantity and its unit is Wm- E or Pascal 

r tensile stress and tensile strain is called Yount,'* m , , 

V = (F/AJ/fA£/e) “ 3 r,wdv -lus. 

The ratio of volumetric stress to volumetric ct„- - 
modulus. reuic stiain is called Balk 

t'l, .. K = {F/A)/lAV/V) 

* “‘ led sh ™ «*■<* 


street,-. 


Ihc gientcst stress tint 

u ’“ proportional, ly betwee “S' am sto™- wmmt *** ®? 

A material 1 3in 1S called proportion* 

al catl endure m 


A material can j 1S ° 

in shape ° r ~ 

The maxim,, 31 ed P*ostfc. 5 ' hape or dimension after the slrf: 

tensile r. ir - 111 3 dess that „ .. . 


lOfd 


The maxim,, ed Patter. 6 3nape or dimension after the * 
tensile stra' m stress that 

Be y°nd JCT UUlrnate teust? S rial can withstand is allied 

i:r «» „ ^ - 


C,efon '«Uon until , 
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STRAIN E NERGY IN DEFORMED MATERIALS 

° Extension is directly proportional to force 
° Work done - Area of triangle 

= V& (Base) (Height) 

= l/2C,xFi 

° The g ain in P-E of the molecules is due to their displacement from their 
mean position. 



Work can be expressed in term of modulus elasticity. 

E = 6 /e= (Fi/A) x (E/L) 

E - (Fi/A) x L/h 
Fi - EAxCi/L 
W = ^[EAxtiVL] 


FI FCTR1C PROPERTIES OF SOLIDS 


The electrical behavior of various materials is different. 

Conductors have high conductivity of 1 0 7 (Qmy i 
Insulators have low conductivity at Ifr 1 ® to ItMo (Qm}h 
Semiconductors have intermediate conductivity from 10 G to I CM (Qmf 
Bohr's theory cannot explain, conductivity. 


World 


ENERGY BAND THEORY 

Electrons of an isolated atom are bound to the nucleus. 

Number of atoms are brought close together to form solid, 

An energy state, which cannot be occupied, is forbidden energy. 
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S' ti" m ' «k outer mosl shel1 of atom 

raTtoldabove the valence band is called conduction bans. 

, The lame enemy gap . — — 



, Energy of 
electrons 



The targe energy gap 
between the valence 
and conduction bands 
man insulator says 
that at ordinary 
ternp era lures* no 
efecirons cm roach 
the conduction band. 

i 


In scmlconduciois, u ro b arw 

gap is small enough ihal thc-rr- 1 
energy tan tiridgo tl, a , Ja(( fc( 7 
small fraction ol (he electron- 1 
conduciois. ihw« is „ D bar,^, " 
sfr.ee me valence banfl oven*, 
ibe cchduolton UiVid. 


Fermr leva Nn gap. 



Con dud Jon Bind 



_ VaJ-’ico Bm j 


a. Insulalo. b. Semiconductor c CMl „„ r 

ar-" ” /S »“ ^ *« nectrons are presmt ~ ^ 

mMhanS!’ 1 “ “ llltlon °f Schrodmger’s wave equation in hi 

1 - Co re band - n Q 

3' gjtolEeJaatl; It tishtI y i »««l electron. 

h 2££3*^,«-t **». 

^ertni LeueJ: It i S elec tocity. electrons that conduct heat anJ 

band^ndTw 3 rl ’ ffer ence of to electrons in a semiconductor 

Wider T surf ace of conduct!? 7 , between upper surface of vala flCe 
Ste 14 S?', a »» gap. b ®1 

L ' f " electrical conductivity . 
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, Sc Iri temperature of semi-conductor increases Us conductance and. 
decreases its resistance. 

Both electrons and holes are responsible for electrical conduction te 

semi-conductors. 


/totes are not counter part of electrons because they have no mass. 

Holes are vacant places bearing positive charge equal to that of electron 
and wait for electrons to fill in. 

u When semi-conductor is subjected to potential difference, electron-hole 
pairs are produced due to break down of covalent bond. Free electrons 
and holes, both produce electric current in a semi conductor (it can also 
be done by heat). 

° Electrons are more mobile than holes. 

The conduction due to pair generation is called intrinsic conduction . 
Intrinsic conduction level may rise to double jar every JQC rise in temp. 


Types of Semi-conductors 

° Intrinsic semi-conductors are Si and Ge. 

° We can get extrinsic (n-type and p-type) semi-conductors by doping 
intrinsic semi-conductor with specific impurities* 

° The impurities are added at the rate of one atom of doping element tolO 5 


to 10 s atoms of semi-conductor. 

° Differences Between n-type & p-type Semi-conductors 


Particulars 

P-type 

n-type 

Impurity present 

Trivalent or Acceptor 

Pentavalent or Donor 

Action of Impurity 

Generate one hole per 
atom 

Create one electron 
per atom 

Examples of 
Impurities 

D, Ga and In 

P. As. Bi 

Minority Carriers 

Electrons 

Holes 

Majority Carriers 

Holes 

Electrons 


SUPER CONDUCTORS 

o Temperature at which material losses its resistivity and becomes super 
conductor is called critical temperature . 
o The first super conductor was discovered in 1911, 

* Critical temperature of AlfT—l. 18K), tin (T C =3.72K). lead (T t .=7.2K) & 
Hg(T t: -4.2K). 

e Complex crystalline structure known as yattrium barium copper oxide 
(YBasCusCh) is super conductor at 1G3K i.e. at -1 10°C 
q Anv superconductor with a critical temperature above 77 k« the bollig 
point of liquid nitrogen, is referred as a high temperature 
superconductor, 
a Uses 

S Magnetic resonance imaging (MR!) 
y Magnetic Levitation trains 
v 7 Powerful but small electric motors 
y Faster computer chips 

/ Concentrating gas in centrifuge system. 

KIPS Entry Test Series 22 1 



. topstudyworld. com 



jjjflStudy 


J 


World 



r 

\ 1 



Kir'P 



Chapter 17 



'e like 


An atom in ^ ^ZVanetic dipole. ^ ^ « 1% 

magnetic is called as ' of elec trons in an atom are so ori 

The orbits and the I , ‘ cl 0 q ier and atom behaves like a tinv enla kd 
that their fields suppoi l each otM n „ rwmnmi _. C J_}^Y m ggtlpt 


aluminum platinum crown glass etc- 

0 If there is no resultant field as the magnetic fields produced by 
orbital and spin motion of electrons mig 1 add up to 2ero 
substances are called diamagnetic substances, e.g. water, copD»- 
bismuth and antimony. 

° There are some substances in which the atoms co-operate with cv' 
other in such a way so as to exhibit a strong magnetic effect. They - 

r>n JlrvT frirmni n rrn ^ fin P d t'p Pn 




called ferromagnetic substances, e.g. Fe, Co, Ni, chromium 
and alnico U1 ™ e< 

" In ferromagnetic substances there are small regions called ‘ domain s' 

° poif d0main behaVCS aS a sniaU nia S nct with its own Worth and South 



in bulk materiai 
trie domains 
usually cancel, 

leaving ihe 
material 

unmagnelized. 





iron wlU become magnetized in the 
direction of any applied magnetic 
■i&ld. This magnetization will produce 
a magnetic po'e in ihe iron opposite to 
yjryvi that pole which is nearest to 
Ihe iron will be attracted 
' ! ' to either pole oi a magnet 


r 



of 



Extern atfy 

applied 

^ ma S^tic field. | 

he domains, are r li' i 

0 T he 'con??;?; ? Con S' 1 ° f the or ^r of milli 

mafinet - ca| lSa?e! e ? r d a £ PecinSn of iron inside it 

,*te*lue orn . “ CWBn «<flnefc 

Ujq ' densitu r 

s*tuX etism C?? of Clirrent Ls alwalJ$ S^ 

J b ^id the maatj an when * * increase 
WS-^^densv, , ^ current. 

^ Sla ° e ' ° le zero and reaches a 

SCl,d ^ be magnetically sa^ 
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Rcmancnce or Rctaxitivily 

W7ien the current is reduced to zero , the material still remains strongly 
magnetized * It is due to the tendency of domains to sing partly in line , once 
they have been aligned * 

Cocrcivity 

To demagnetize the material , th€ magnetizing current is reversed and 
increased to reduce the magnetization to zero; this is known as coercive 
current 

o Once the material is magnetized, its magnetization curve never passes 
through the origin* 

o The Cocrcivity of steel is more than iron, so it requires more current to 
demagnetize. 

Area of loop 

^ The area of Hysteresis loop is a measure of the energy needed to 
magnetize and demagnetize the specimen during each cycle. This is the 
energy required to do work against internal friction of domains. This 
work is done against friction, is dissipated as heat. It is called 

Hysteresis loss . 

o A material with high retentively and large coercive force, would be most 
suitable to make a permanent magnet. 
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f f unwind substances possesses the highest elasticitv? 
Which of the following - ^ steel Glass ■■ 

(a) Rubber (j) 

Kus tie Si unit ot modulus of eUsttcity of u substance? 

“ (d) Being a number, it has „„ lIni( 

What are the dimensions of stress? 

(b) ML' 2 T‘ 1 


What are 
(a) MIT 2 


(c) Ml/'T -2 MLOT ' 1 

The figure shows the stress-strain graph of a certain substan 
which region of the graph is Hook's law obeyed? 


ce, Orcr 


(a] AB 
(c) CD 


(b( BC 
(d)'ED 


Which one of the following physical quantit 
dimensions of force per unit area^ 

(a) Stress . 

fpi Vrti:Tlrt . , , i bj Strain 

(c) Youngs modulus (d) Pressure 



E ^ StrCtChed to of Its leShSen the strain will be ' 

(c) V 2 (bj 1 

A wire of length I ie . M) Double 

one end. if the elastic by a len £ th « when a force F is app^j 

m the wire is ' lt IS not exceeded, the amount of .enercy star 

(a) Ft ■ 

(c) Ft VL [bj' V 2 

When a fo rce js * 

amount o'? T Ify is the young's*^ °[ an ela - stic wire, it produces^ 
[a) Ye of the material of the ■ 


7 


■ a 


p er 1 Di L IlC IIlf.iLC-J- J-tll w* * 

tc] Yc? ■ 1 LUllt f v °W or the wire is given by — ; 

A W i re Slla v. (b) WYe 

w, -ight'of r,i K ' nded vertic-iii r Ye- , ffl p 

much ene rl Ulc ^r^ntf' n f. 0ne end > is stretched 
WO.OU ^ ^dbyu^^ht stretchy the ** J 

0) f'T are a metlm i { b l 0,02j 

n * \ 111 c * c f°nned material r 
if y x ™^’elastic region 
‘ for small force 


fuj 

! a) p iS s ^!T a ^ 


rid ^ 


* °sihv e c : 1UT 
d^-neut raI ' lla, 'go 


l^gatwe charge 
iSnoneof these 
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The resistivity of semiconductor is of the order of 
[a) 10-6 to 10 < Q m (bj 10" to 10 e Om 

(c) lO^to 10-w Qm (d) 10 7 Qm 

Materials that undergo plastic deformation before breaking are called, 
fa) Brittle vfbfDuctile 

(c) Amorphous (d) Polymers 

v How does the Young's modulus vary with the rise in tempera hue 


(a)., decreases 
(c) remain same 
At 0 K a piece of Si has 
'Conduction band 

(a) Filled 

(b) Empty 

(c) Empty 
Id) Filed 


[16) 


[17] 


(13) 


(19) 


( 20 ) 


(b) increases 
(d) none of these 

Valence band 

Filled 

Filled 

Empty 


[ 21 ) 


( 22 ) 


(23) 


World 


Empty 

Which of the following group represent doner atoms 

(a) Indium, aluminum, phosphorous 

(b) Aluminum, indium, gallium 
^(c) Ph osphorous, antimony, arsenic 

(d) None 

Any alteration produced in shapes, length or volume when a body is 

subjected to some external force is called 

(a) Stiffness (b) Toughness 

(c) Extension (d) Deformation 

The energy band occupied by tire valence electrons is called 

[a) Energy state Valence band 

(c) -ve energy state (cl) conduction, band 

The curie temperature is that at which 

(a) Semiconductor becomes conductors 
(bTFerromagnetic becomes paramagnetic 

(c) Paramagnetic becomes diamagnetic 

(d) Metals become super conductor 

A ferromagnet will become fully magnetized at 

(a) High voltage A.C 
fb) Low voltage A.C 

XehAternatlng current at its peak value 

(d) D.C current at peak value 

Which of the following produce magnetic field 

(a) Orbital motion of electron (b) Spin motion of electron 

(c) Spin motion of nucleus (cl) All 

Materials in which valence electrons are tightly bound to their atoms at 

low temperature are called 

TahScmi conductor lb) Super conductors 

’ (c) Insulators (d) Conductor 

The modulus of elasticity of liquids is^ 

( a ) l (b) zero 

(c) Infinity 


(d) none of these 
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-- r i i. ,o of wire of length L cuid radius r is y tf f1 

' ;dlUS 10 r/2 M 2Y° U " g ' S m0ClUlUS b. 



(a) Y/2 




-Y 


(b) 2Y 
(d) 4Y 

-S„ch of the following is not Subs ‘»« 

)\ hole iii a j> - type seniiconductoi is 

(a) mi excess electron fe) a missing electron 

(c) a missing atom (d) a donor level 

The band theory of solids explains satisfactorily the nature of 

fa 1 Electrical insulators alone 


e nano meuiy ui suuuj 

(a) Electrical insulators alone 

(b) Electrical conductors alone 

(c) Electrical semi conductors alone 
{cl} All of the above 

A vacant or partially filled band is called 
■(a) r Concluction band fh) V^ib 

(c) Forbidden band 


JF k 

(b) Valence band 
(cl) Empty band 


\k.j i UI IJitlOLIi I Jell I Cl 

A completely filled band is called 

(a) Conduction band (b) Valence band 

(c ) forbidden ba nd / v i i 


W r Of uiuucn oana (dj Core band 

3 lie elections m conduction band are free to 

S ctargf" 8 £J ^POrT^T- 

3&e2s&*«« mpulses 


(bj Conductor 
(d) Non metals 

tbe electrical conductivity of intrinsic a* 


7 •' 

(bj Increases 
td) First increases then decreases 


(c) Semi conductor 
(c) Metals 

«n h dS7ri iemperature 

ri) decreases 
^Remains same 

j a J CofdutS in 

«;■ „ SiSToTtSl 

S A SyUTva7r-^° Iy ° f SOl ' dS - the ' 

(0 valence )v Ki , t0tall Y em P t Y conduction is 

tc!I ' A Partial? n£ Idcien band d 3 totally em P ty conducU j 

(e) 4 partly fi ei | ba ncf nCe band - a partially filled conduction P“ [1 

X?* fcihiift 1 . valences . . ' . _ 


fb) Insulators 
(d) All of the above 

solids, the semiconductors 


01 


n? 


l|V 


•V 


( =) A partly band Jand - a partially filled conductor 

band ’ a t0talIy em P t y conduction 
S onty Uctors > the ch^e „ 

ru . Elec b-on L h v . . ge Pliers are 




ftj El'Cpi -in- J 


fa) p LL iCS both f r ymy 

« ?<S ma sn«ic Sfve !.5 fixative 


11 M *i«ome ter 


fi eld s ate r iA$ Neutral 
e detected by 


f!f ; 


— M __ , 

|h) Magnetic resonance 11 d'A- 

tlysc'Uloscope ^ ■/ 
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Energy needed to magnetize and demagnetize is represented by_ 

[a) Hysteresis curve (I3} '-Hysteresis loop area 

(c) Hysteresis loop (d) Straight line 

In simple cube, one atom or molecule lies at Its 

(a) force corners (b) nine corners 

(c) eight corners (d) six corners 

Many of the semi conductors arc crystals of the type 

(a) lace centered cube (b) body centered cube 

(c) simple cube (d) all of the above 
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junction vi 

° Till* CJClCf 
n- region 
overcome 
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junction i: 

o U lor wan: 
71 ie ratio l 
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p-n JUNCTION AN DJis CHARACTERIRTlpq 



arow^ili fs /0'?>u?c( when a crystal of germanium or silicon is 

aiul thn \ r ; K l a r !l ta ^ lila[ Qne htdfis doped with a trivalent impurity 
ond the other half with pentavalent impurity 



ILs n-K'j’km contains free electrons ns majority charm- carriers and n- 
lc ® lon contains holes as majority charge carrier's. 

In N region tht minority current earners arc holes while electrons arc 
minority current carriers in ease of P-region. 

Jttst after the formation of the junction, the free electrons in the n-region 
because of their random motion diiiuse into puegion. As a result, a 
< haigi less region is j armed around the junction in which charge carriers 
are not present. 'I his region is known as depletion region. 


s 


(, D 


Do vcm know? 


in cMnHxit' settu conductor i.e. a xctui < otnhu for after doping still 
remains electrically neutral whether it is p-type or n- type 


FORWARD BIASED p-n JUNCTION 


When an external potential difference is applied across a p-n 
junction such that p-side is positive and n-side is negative. 

The external potential difference supplies energy to free electrons in the 
n -region and to holes in p-region. When this energy is sufficient to 
overcome the potential barrier, a current of the order of a few 
miliampcres begins to flow across the p-n junction. In this state, p-n 
junction is said to be forward, biased . 


[f for ward bias voltage is increased by AV f > the current increases by Air. 
The ratio AVr/Ah is known as forward resistance of the p-n junction. i,c. 


AV, 




AI 


f 


For your information 

The forward biased barrier potential for silicon is OJv while for Germinium is 
0.4v\ 

RFWFRSE BIASED P-n JUNCTION 

When the external source of voltage is applied across a p n junction 


such that its positive terminal is connected to n-region and its negative 
terminal to p-region 

o in reverse biased situation, no current flows due to the majority charge 
carriers. However a very small current of the order of few micro 
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U J Ch ®^-- croSS "the junction due to flowT? 
amperes, flows curren t or leakage current 

c increases with increase In- temperatu r , 

“ 1al „ high voltage the reverse current Increases 
"iiSedieak down voltage. 
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sba 


Tp],. 


I (miJfj&rnps) 


■Jj ! ; 
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fo r\/j,rd 

03 


■leakage 1 current 



r 

0 

c 

j*e verse 


breakdown 




0 


in amperes while for silicon, it is in microampere 

direct current is co* 


VWW : J ■ 1 FiTutt iTnYil 

The leakage current for Ge is 
RECi IFICATJnai 

01 clternatin 9 current into _ 
Hatfaimw^ nr! 1111 - 11 T pes ° r rectification. 

0 ° ne dl ^ie is used. J mK!i 

[or upp er half or j 0WPl . h . , . 

_ 0 Can be used f„ r i haIf 1S notified. 

OrawBacits ' char ging battery. 

0 M °re pulsations i„ « 

Average value of i h -- 1R 0ut P ut wave form. 
Eii0fayeR ecti c- ,. V "> ' & ° Ut put Dc signal drops. 

Can be , 

^ ^ in two ways 
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Ordinary trails V V 
W i( Ii bri dgc rc c 1 ] J4_ 
c > r c \ i i t cni p I o y 
di’o ties 




gj-idqs Rg Sifln 

° f§ur c 
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cycle. 


Summary 

If input wave ha 


O ~ T/2 Difi 

T/2 - T Di<& 
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Advantages 

o Very in ex pi 
o Average va 
a Lesser puis 



qprrrf ALLY DESIGN 


r.rr.HT EMI TTIWCr 
c Light emitting c 
as gallium arse 
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Bridge Rectifier 


Chapter^] § 


° ^ our diodes are used. 

whd^°tf CS rcrnains (FWD Biased) in each half of the input cycle 
cycle ° 1CT ^ V ° remains (Reverse Biased) in the same half o the 


Summary 

If input wave has “T* Time period then 



O - T/2 
T/2 - T 


Di & D3 - Off and 
Di & D3 - On 


mi 


D 2 & D 4 - 
D 2 & D 4 - Off 
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Advantages 

o Veiy inexpensive method of rectification, 
o Average values do not drop significantly. 

0 Lesser pulsations are there in the signal compared to HWR. 




S\ 


Do you know? 

The frequency of the FWR wave is two times the source frequency 


SPECIALLY DESIGNED p-n JUNCTIONS 
TJfVffT emitting diode 

0 Light emitting diodes (LED) are made from special semi-conductors such 
as gallium arsenide and gallium arsenide phosphide. 
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^ ;Cl7ctr'on combines with a hole during 

0 Convert Electric energy in to U* 

PHOTODIODE 

0 Photo diode is used for detec cion oi light. 





Photo cholic is — 

A photo diode can turn its current ON anc OFF m nano se Coilf] 

i j. Ant pir-tinn ftpinrp "1 


Photo diode is fastest photo detection device. 


s. 
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D Applications 

(i) Detection of both visible 
and invisible spectmms 

(ii) Automatic switching. 

(ill) Logic circuits. 

tiv) Optical 

PHOTOVO UTMCCELL 


(n 


u 


Do you Jmoivj 

The photodiode is opmm 
inverse biased region 


regions is usecI P (o\lrive ^cumnfth 1 POt f ntial baiTier between p and: 
incident on junni inn ^ through external circuit when ligfils 


^ A location r fae^-y- — ■ — ■ — - . 

Free elytron * n -£5cc ^Pt an elect! 


Prto C ^'° n tlTKr ^ 

f 

.StcjTT e| g ^; rrv f1 
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^ I n-liiycr 
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p- n junction 
pUayer 
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ihe current is directly proportional to the intensity of light. 

hi order to obtain greater power, series -parallel arrays of thousands of 
such cells are used forming photovoltaic panels and are commonly 
used in satellites and space stations. 

TRANSISTORS 

An active component of an electronic circuit consisting of a small block 

of semi- conducting material to which at least three electrical contacts are 
made . 



TYPES OF TRANSISTORS 
n-p-n transistors 

A transistor in mhi'c/i p-type material is sandwiched between 
two n-type materials is known as n-p-n transistor , 


Emitter 


V u 


Vr;F 

HI- 


Base 

A h 


V 


c n 


I 


A I, 



Circuit 

Symbol 





Onltentnr 

N 

P 

N 


Vc >^ f 



n-n-p transistor 

A transistor in which n-typs material is sandwiched 
between two p- type materials is /cnoim as p-n-p transistor . 
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TERMINALS OF TRANSISTORS 
Emitter 

It provides majority carriers for current flow 


Base 


it controls the current between emitter & base 


Collector 

rK°‘S» th f CmUted majority carrier from circuit operation. 

concentration of unvuritu as conma 
kEm than J^tLr 

CURRENT n^WffJWn j. n TRAMSTftTrw 

0 ° T^ r baSCJUIlction is foward biased. 

. k " “ r tS 3 lar f ;™ to ' ° f e *ectrons in b M = re g,on. 

'ansfefor gain of current (p) - j,, 

Tb 

amplifier, if ? suUablt ““ “"“non emitter mode can acl * * 
Sector circuit. >Ie resist °r. called a load is connected 



WwldJ 


rhe ratio of y 

IS n'lll ■ . 

V in ' lecJ voltag 


e SGin qf the ampl0 er ' 


JjU 

in 


PfRc/rjJ 


^ in Put emitter 


re3 istan ce 
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1RAIVSXSTQR hB A iSWITCH 

Tiansisiois arc used as switches in many important electronic circuits. 

hi 01 dei. to turn on the switch, a lame potential V B is applied b etwee 
control terminals. 

An electronic computer is basically vast arrangement of electronic 

switclies > w hich are made from transistors. 

OPERA i IOMAL AMPl ipipp 

An operational amplifier is so called because it can perform 

electronically. 

The term operational amplifier or r, op-amp" refers to a class of high-gain DC coupled 

amplifiers with two inputs and a single output. The modem integrated circuit version is 

typified by the famous 741 op-amp. Some of the general characteristics of the 1C version 
arc: 


© 

© 

© 


High gain, on the order of a million 
High input impedance, low output impedance 
Used with split supply, usually +/- 15 V 
Used with feedback, with gain determined by the 
feedback network. 



World 

X- 


¥D 


CHARACTERISTICS OF OPERATIONAL AMPLIFIER 
High input resistance 

=> It is resistance between the (+) and H inputs of the, amplifier. Its value is 
very high -of the order of several mega ohms* 

No current flows between two inputs. 

Output resistance 

=> It is the resistance between the output terminal and ground* 

— , Its value is only few ohms 

High voltage gain 

it also called open loop gain denoted by A CJL 


V 

V =1 + — 
V. 


A =A 

OL y 


=> The open loop gain for amplifier is very high ~10 5 . 

OP-AMP A& INVERTING AMPLIFIER 

o The non- inverting terminal {+) is grounded: its potential is zero 

o 1 1 = Vi/Ri &I 0 = -Vo/Ri 

o No current flows between (+) and (-} terminals* Therefore, by Kirchhofl's 
rule. 

Ii -h 
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R, V, 
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in 


o Signal is inverted 



o Gain is defined as the ratio of output voltage to input voltage. G=J- 


OP-AMP AS TVOfiT-IMVERTING AMPLIFIERS 


i 


o in this case the input signal Vi is applied at the non -invertin'* 


(+ 1 . 


Gain = V. = 1 + 


V. 


R t 


g terji^g] 


V. 



+T ; upon va 

2E«2SSmS^E e op '™ p ' 


° £££.» W* to „ 


opposite polarity. 

° Most OP-AMP operate with V 

^ce - ±i2V supply. 


power supplies of equal voltage 


\}C- 
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¥ : 

and 
Liglu 
At Ni 
V < 1 

v„ - - 

Light 


DIGITAL 5YSTE 

A digiti 
two disc rt 

o fn tlescribi 
as I and a: 

LGGfC GATES 

The ela 
known as I< 


T?itTTOAMErFX AiJ 
OR gate 

=> It has W 
^ The X wi 

Matlicmn 

AIVD gate 



o 



° is light dependent resistance. 

° V ~ _ Rt x V cc 
( Rl+Rs 

V’ provides the voltage to [-] input of OP-AMP. 
At Daytime 

V f >V 

r 

and V 0 = -Vc C 
Light switched off 
At Night 

v' < v r 

Vo = 4-Vcc 

Light switched on 



DIGITAL SYSTEMS 

A digital system deals with quantities or variables, which have only 
two discrete values or states . 

o in describing functions of digital systems, a closed switch will be shown 
as 1 and an open switch will be shown as 0, 

LOGIC GATES 

The electronic circuits that implement the various logic operations arc 
known as logic gates . 

FlI^JDAJtTSI^TAL GATES 
OR gate 

^ jt has two or more Inputs and single output X. 

Yhe X will be zero when both inputs are zero. 

=> Mathematically, X = A + B 
AND gate 
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more inputs and a single output, 
has two 01 i when both mputs A and B are 1 . 

l>e «ro when both inputs are aero. 

^Mathematically. X A . 

KO X e e rforms the operation of inversion or complementati 

known as inverter. 

.It changes 1 to 0 and 0 to 1- 



.on 


S0 ’*H, 


=> Mathematically, X~ A 


DERIVED LOGIC GATES 
NOR gate 

--■In NOR gate the output of OR gate is inverted. 

^Mathematically, X = A + B 
NAND gate 

=>In NAND gate the out put of an AND gate is inverted. 

r->liu: bubble in the symbol of NAND gate shows that the output of .t'' 
gate is inverted. 

=>Ma thematically, X = A . B 
Exclusive OR gate (XOR) 

, >A I<,R1C circuit whose output signal is 1 when inputs are different i ; 
known as exclusive OR gate. 

= aH + a.b' 

=>It is 1° when 1 if * S ° W ^ en tbe ^ vo in puts have the same values. 

w 6 2^s^e a : e ' ra “ en,vaiues - 

Exciusive-NOR g ate ( XWO r! 

=^>The XNOR / 

^The bubble in its swwf? ^ A V invertin g the output of a XOR £ at ®‘ ^ 
inverted. ymbo1 sil ows that fee output of XOR g ate 

=>ItS B ° 0lean expression i s 

X ’A.B + a.B 


arc different ^ 1 When two 

^ is constructed by 

ESSS-Or logic 


GATES 


in Puts are identical and 0 wh eI1 


a combination of NOT, AND and N oft 


ttfo 


J; 

iiip-' 




Logic g a t es are Mp 

o dIC C1 icuits i 


Logic 




m 


zr:::r* - t — ^ 

' are used in tpl COntro1 s X stem - . . 0 ^ 

“ e continnsnica£ions. App Iic " 


which transist 


ors act as a light sV/ ^ ' 
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=>Its output X will be 1 when both inputs A and B aie 1- 
=> Output X will be zero when both inputs are zeto. 

^Mathematically, X = A * B 

NOT gate 

=>lt performs the operation of inversion or complementation so, it is also 
known as inverter. 

changes I to 0 and 0 to 1. 

=> Mathematically, X = A 


DERIVED LOGIC GATES 
NOR gate 

=>In NOR gate the output of OR gate is inverted. 

^Mathematically t X = A + B 

NAND gate 

=>ln NAND gate the out put of an AND gate is inverted. 

=>The bubble in the symbol of NAND gate shows that the output of AND 
gate is inverted* 

^Mathematically, X = A , B 

Exclusive OR gate (XOR) 

=>A logic circuit whose output signal is 1 when inputs are different is 
known as exclusive OR gate. 


=>X — + A .3 

=>The value ol X is 0 when the two inputs have the same values. 

=>lt is 1 when the inputs have different values, 

=^>XORgate also called difference gate, 

Exclusive-NOR gate (XNOR) 

->The XNOR gate is obtained by inverting the output of a XOR gate* 

^>The bubble m its symbol shows that the output of XOR gate has been 

imroT+o/1 L -? 


inverted. 

^=>Its Boolean exp ression is 

X = A*B + A.B 


SffflSK;* 1 ”' h “ ’™ lnP " tS lcleI l tical and 0 when two inputs 


^It is also constructed by a combination of NOT, AND and NOR 
USES OF LOGIC GATES 


gates. 


Logic gates are circuits in which transistors act as a light switches 

Logic gates are used in pocket calculators 
computers, robots and industrial control system ’ 
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digital watches, 

Logic gates are also used in telecommunications. Application 


of gates 
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(djany of above 

[b] transformer 
(d)rectifier ? 


(a)n^ 

[cjmix 

Diode can work as 
(a)osdllator 
(c)generator 

Acceptor and donor impurities donate 

(a) n -carriers only 

(b) p-carriers only 

(c) p -carriers and n- carriers respectively! 

(d) n- carriers and p- carriers respectively 

pm junction when reversed biased acts as a 

(a) capacitor (b) inductor * 

tc]on switch (d}off switch^ ■ 

In p-n-p transistor, the collector current is 

[a] equal to emitter current (b) slightly less than emitter current 

(c)grcater than emitter current (d)any of above 

In n-p-n transistor, p works as 

(a)collector (la] emitter 

(c)base * ^ (d)any of above 

ob t a i n ^c/ b \ S ^ iec ^ icatiorL known as half wave rectification is 

(a) using a transistor 

(b) suppressing the harmonics in A.C voltage 

i'S?g?Su4 f uS A ' c supp,y by usi, ’« di °" e • 

klcnt^y the correct statement about minority carriers 

< o es in n-type and free electrons in p-tynk ™ 

(b)holes m n-ty pe and p-typ e 1 ' 1 V 

£S rans in n Vpe and holes in p-type)/ 

1) ec elections in n-type and p-type * 

Dcplchon region of a junction is fohed 

(a) duimg the manufacturing process / — — — 

(b) under forward bias ' S 

(c) under reverse bias 

(d) when temperature varies 

T | ie Cecity of an oscillating chnr^ 

always. - ai ^ e as it moves Lo and fro along a wire is 

? \ Cj 1 


feOconstant 
(c)changing - 


(b)zero 

(d) in finite 
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current revexse ^ as a large value in a pn junction diode, the 

(e! inrr^ aSeS slovvl - v M remains fixed 

Whmh ases suddenly (d)decreases slowly 

one ° the following has the greatest energy gap? 
lajinsulator'i n \ j 

(cjsemi conductor ( c i j a n 0 f above 

^ UC rCsismit y ^ 0I conductor is of the order of 

a ° °^ lm mcire (b) 1 0 a ohm metre 

ic] 7 ohm metre- (d]10 s ohm metre 

I hermions are _____ 

(a)piotons (b) positrons 

(c)electrons^ (d)photons 

Mole is equivalent to __ 

(a)a negative charge (b)a positive charge* 

(c)a neutral particle (d]an electron 

Which one of t be following is not a donor impurity? 

(a)antimony (b)phosphorus 

(c)alu min i urn r (tl)arsc n ic 

Forward current through a semi conductor diode circuit is due to 


(a) minority carriers^ (b) majority carriers ■ 

(c) holes (d)electrons 

(19) In the transistor schematic symbol, the arrow 

ta)Is located on the emitter if (b)is located on the base 
(c)is locate on the collector (d) points form north to south 

(20) The symbol of n-pui transistor is 



(21) In full wave rectification, the output D.C. voltage across the load is 

obtained for , 

(a) The positive hall cycle of input A*C* 

(b) The negative half cycle of input /VC. 

(c) The complete cycle of input A,C. / 

(d) All of the above* 
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( 22 ) 


The semiconductor diode can be used as a reclifiei becai __ - 

me semicon „ irrent flow when forward biased & high 

(a) It has low resistance to the current 

resistance when reverse biased.'* 

M It has low resistance to the current flow when forward biased 
(c) It has high resistance to tire current How when reverse jiasec . 

(c) Its conductivity increases with rise of temperature. . 

(d) In half-wave rectification, the output D.C. voltages is obtained across 

The load for 

(a) The negative half cycle of A.C* 

(b) The positive half cycle of A.C* 

(c) The positive and negative half cycles 

(d) Either positive or negative half of A.C. 

The device or circuit used for conversion of A.C, into D.C* is called 

(a) An amplifier, (b) A rectifier 

[c) Filtering circuit (d) Converter. 

The device used for conversion of D.C. to A.C. is called 

(a) Converter (b) Amplifier 

(c) Inverter--/ (d) Oscillators 

The specially designed semiconductor diodes used as indicator lamps in 
electronic circuits are _ 

(a) The switch - (b) The light emitting diode ' 

(c) The photo diodes (d) Solar cells. 

The sxjeciaily designed semi-conductor diodes used as fast counters in 
electronic circuits are 

(a) The light emitting diodes - (b) Photo diodes w " 

tc) Photo voltaic cell (d) Solar cells. 

The alternating voltage is an example of 

(a) A digital waveform (b) An analogue waveform ~ 

c) Discrete waveform (d) None at all 

between the^* 011 ^ a tmnsisLor the signal to be amplified is connected 

s Ezzssfr*" ib) ™ t,cr and 

tc) oasc and collector r r p nnv 

The operational amplifier is Y hC ab ° VC 

(a) A high gain amplifier r> rhl a m,,i, , r . 

(c) A high resistance amplifier a Ig P °T r ampMier 
NAND gate is a combination of resistance amplifier 

(a) AND gate and NOT gate * (hi Awn < < , 

(cl OR gale and NOT gate" i ST ancl OU gatc 

To obtain an n-type S rnflrilinl (d) NGl gate and NOT gate 

with foreign atoms whose valency 0 ^™ 3 ™™ Crysta1 ’ iL must be do P ed 



(2 


3) 


(24) 


(25) 


(26) 


(27) 


(28) 


(29) 


(30) 


(31) 
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(33) 


(a) 2 
(c) 4 


(b) 3 
(d) 5 » 


atoms whose valency is C ' 01Kiuc(or Si Crystal must be doped with foreign 

ftii o ■’ 5 — — — 


(a) 2 
(C) 4 


(b) 3 
(d) 5 
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(34) 


(35) 


(36) 


(37) 


«> 



The option of a transistor requires . 

/t a j" [| 1C em itter he heated (b) That the base be heated'"'' 

la . the collector be heated (d) None of the above % ^ 

n orward bias the width ot potential barrier 

s (b) Decrease^V"^ 

lc) Remains same ( c \) pr 0 effect 

The working of transistor as amplifier is similar to 

(a) Step up transformer K (b) Step down transformer 

(cj Three diodes in common (d) Triode vacuum tubeL^ 

The electronic circuits which implement the various logic operations are 
called 


(a) Logic gates £ (b) Boolean algebra 

[c] Amplifier gain [d) Ixigic functions 

[38) An OP-AMP comparator is a circuit that compares the signal voltage on 
one of its inputs with a _____ 

ta) Non-inverting voltage at output / - 

(b) Reference voltage on the other v 

(c) Virtual input 
(cl) Output £ 

(39) An OP-AMPs can amplify 


(a) D.C. (b) A. CO 

(c) Both A.C- ■ & D.C, (d) None of the above 

(40) Non-inverting ampHfler circuits have. _ 

(a) A very high input impedance^db) A very low input impedance 
(c) A low output impedance (d) None of the above 
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PHYSICS 

_ n 


classical Physics Modem Physics 

— 'uiassacai FityBinc 

Modern Physics 

„ 1S based U P 011 classical mechanics or 
Newtonian mechanics 

It is based upon quantum mechanics 

IL consists of Newtons laws of motion 

f nd i otlier ^ aws dealing at macroscopic 
level. It deals at ordinary everyday life. 

It is a discipline of laws of physics that 
deals at microscopic level as well as 
macro levels if care is consider as 
special case. 

Span of classical physics include; 

1 - Newton’s three laws of motion. 

2- Newton's law of gravitation. 

3- Four laws of thermodynamics, 

4- K.M.T of matter 

5- Gas laws, 

6- Newton’s cooling laws. 

7 “Maxwell's equation of e*m waves* 

B- Faradays law of electromagnetic 
induction, 

9-Lenz’s laws 

; 1 0 - N ewton 1 s law o f gra v itati o n 
| 1 1 -Coulombs law etc. 

Span of modern physics includes: 

1- Mich el son's and Morley's findings. 

2 - Sell io dinger wave equations* 

3- De-Broglie 1 lypothesis . 

4- Bohr's ideas. 

5 - Heisenberg's uncertainty principle. 

6 - Planks theory. 

7- Special theory of relatively 

8- General theorv of relativity. 



IDEAS OF MODERN PHYSICS 

o Light is an electromagnetic wave 
o Light consists of photons, each having energy E = hf 
o Speed of light is a universal constant in vacuum that is independent of 
motion of source and observers. 

o Absorption and emission of electromagnetic waves takes place in the 
form of packets of energy called photons, 

0 True laws of physics retain their mathematical form in all inertial frame 
□£ reference. 

c- All motions and rest are relative, 
o There is nothing like absolute rest or motion, 
a Wave - particle duality. 

Q Reaction takes sonic Lime to replay* uftei action. 

■ 0 Matter waves are associated with moving particles, 
o E - me 2 Einstein Equation 

Photon is splitted into pair of electron and positron, process called pair 

production. 

0 p os jtron and electron are annihilated to photon. 

Position momentum, energy and time can't be measured accurately at 

same time. 
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RELATIVE MOTION 

* The concept of direction is purely relative, 

* The experiments give same results in same frame of reference. In 
different frames, give different results. 

FRAME OF REFERENCE 

The coordinate system x. y and z axes from where observation is 
made is called frame of reference. 

0 inertial Jame is that either it is at rest or moving with uniform velocity, 

* Non inertial frame is that which is moving with accelerated motion, 

e Earth may be considered as an inertial frame of reference for motion on 
Earth, 

— H > 


to 


Do von know? 

i lie frame of reference in which the laws of 
mcnia are valid is called as inertial frame of 
reference. 




THEORY OF RELATIVITY 

In 1905. Einstein pul forward his theory of relatively. 

Special theory of relativity deals with inertial frames of reference 


^ HI 
^ 1 

v t - V \TvVc 2 " 

y E -me- 


= nr, / VI -Wc - 
= L %'1-vVc^ 


(Lorentz Contraction) 
where v - relativistic speed 
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s All motions and rest are relative 

^ No body moves with velocity greater . 

For vour information ‘ e eater than velocity of light. 

At ordinary speed (as in common life] the results of ■ i , 

aie s °f special theory of relativity 

m = m a 

!:£; asvs ^ 

that is why we don't ohsene any change in length ^ 

hfe, S t mass and time in ordinaiy 

NAVSTAR NAVIGATION svsti= m 

° Modem system of navigation solpll 

special theory of relativity. 1 CS Ca ^ c ‘d NAVSTAR use results of 

The location and speed anywhere on Fwr-fi 

alter lhr (light and 2cms-. velocity with ^ 0 ^ A 5|^ urate up l ° 50m 
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^£KBODYR AD1AI10N 

• The eMSe^i m , idOT ' ™ Mator and °W/,er. 
o RlarW i-, i absorptive power is 1. 
lack body is very bad reflector 

Intensity nS electromagnetic waves 

of Black Rnrly 

S55f dni measured the intensity of emitted energy of 

o J“ WS tIie cllarac Eristics depending upon temperature. 

i L - , . L en ein P e rature N the energy is not uniformly distributed in 
raenataon spectrum, 

o ^ma-xX T - constant = 2 + 9xl0 3 mE£ so T Ta 1/ A 

le aieu of cruve shows total amount of energy he, emissive power. 

"ncigv (me a of curve! is directly proportional to the fourth power o 
Kelvin temperature he. Stephen- Boltzman law is E a T* 

E = 6T» 


6— 5,67x1 O h Wm 2 K' 4 — Stephen's constant 

c ’ Shape of black body radiation curve is same and independent of material 
of the body* 

0 Classical attempts for explanation of black body radiations are given 
below. 

> Wein's Displacement law holds good for shorter wavelength. 

> Rayleigh Jeans law holds good at longer wavelength* 

> Plank's quantum theory explains the black body radiations that 
absorption and emission of radiation takes place in the form of 
packets of energy called quanta i.e. E = hf. It holds good at all 
wavelengths , 


> Max Plank receive noble prize in 1918 in physics for discovery of 



Einstein presented the idea of light energy consisting of packets oj 

electromagnetic energy ■ 
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black surface is in the 101 r) nature of light. 

C£morSrX™vclength A consists of stream of 

“ ,L . . a n,mt>p pnergV hi. 


phot 


Sc^at^c and carrier one®, hi 

As E =s me 2 & I 1 - “ ^ 

[hen me 2 - hf 

or mcc = lif 

me - lil /c 

As me = ]> and i = C/A 

then p = d/A 


f ans 


V - momentum 


then p = d/A 

Emission or absorption of energy is applied to any oscillating system. 


INTERACTION OF ELECTROMAGNETIC RADIATION WITH MATTER 


It is oj three types depending upon the energy of photon, 
s Photo electric effect lif<0,13VleV 

v Compton dfccl 
J Pair production 

For yonr information 


0-lMeV<hf<lMeV 

hf>lMeV 
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surface is called work funcUon ^ 911 eIcctron from «* metal 

° With increaseln ' ° nfrequenciJ noi int ^isity. 

remains same. 1 y ra creases but photoelectric current 



stopping potential remains 


same. 


current increases but K.E, nax and 


Pliotoc-^cfrjc 
ft JIYSnt 



0 

o . 


After ejection energy of photoelectron depends on freq. not intensity 

Once photoelectric effect starts, the no. of photoelectrons depends onlv 
on intensity, 

One photon can emit one photoelectron . 

Graph of photoelectric effect 





[: 


f ; 




I 


Photoelectric effect equation is given as: 

J / 2 mV 2 ™ = hf - <l> 

Photocell is a practical application of photoelectric effect. 
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lar 


J onapi I— — - expI ained assuming the corpuscufe 

"pholoelectrjc effect can only 
nature of light. 

Tf nr vour inform ation f rpn nencv more than threshold frequency can 

/Twrak beam ol radons having of freque ncy lesser than threshold 

eject a photo electron while an intense, 
cannot eject a photo electron. 



Phenomenon 

Can be explained in terms of 
waves. 

Can be explained in temisoT~] 
particles. 

Reflection 

1 

w V 1/ 

1 

\ 

t 

G 

1 

Refraction 

m ■/ 

G ' 

Interference 

m >/ 

! 

f 

O 

- 

Diffraction 

m ✓ 

C-- © 

Polarization 

wv </ 

0 — ^ © 

Photoelectric 
effect 

m <g> 

. ©-*- j 


PHOTO CELL 

A photocell is based on photoelectric effect 

; «xa b “ a ” ° “>* « 

0 Cesium co^ed^SdiLcUUver emf^ emitS electrons tor visible light. 

" Some surface selenium or ZT <deCtrons for ^frared light. 

niys and 7 -rays . 0n em ^ s electrons for ultraviolet rays, X- 


World 

>a 


m 


s Widen* imht 

V * * 




' . M? ' 



►Arnidy 


Security system 
Counting systems 
. Automatic door 
^ Automatic street r niS 
^ Exposure mdeS ^ 

^ Sound tracks of movies 

S^r panels in W atch CSandoth . 

lei a Ppliance< 


P JltJTo c til 


fi 3 lvjnDrn«Et r 
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COMPTON EFFFr.T 

mien a photon hits with an electron, it scatters with frequency less 
uiri latoj irtcfcierU photon; It is known as compton effect. 

Usually X-ray photons are used because of high energy (> 17.5 KeV). 
lange (inciease) in wavelength is called Compton shift 

a?.. — 

A>. = h/m„C (1-cos 0). 

° ^ — h/m 0 C = 2.43 x 1CH- m is called Compton wavelength. 

° Aa = 0 when 0 = 0°. 

0 AX = h/iTiflC when 0 = 90°. 

° A?. = 2h/m (1 C when 0 = 180°. 

Compton scatterina R ecoa 

electron 


.© 




Incident 

photon 




Target 
electron 
at rest V \ L 


X; 


X f - A; = AA = 


'V 



Scattered 

pnoten 


(1 - cosd) 




odd 


0 photoelectric effect and Compton effect are strong evidences that e.m 
waves behave as particle (photon). 

0 Compton effect proves photon theory oj light. 

PAIR PRODUCTg M^^ o/ photon Mo electron, position pair is called pair 
Sf preduclion can takes place only ll photon energy is greater than 

• -SS?— - " °' S1 

° Condition loi p I place in vaccum 

° Pair production c . P ^ (Jie e i ectric field in the vicinity of a 

» The inieracaon ( ^ rg jg a parme to take up recoil energy and 

nXmintXm is 'conserved. 

I 
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Pair production is materialization of energy 



s 




incident 




/ p o s j t r a n 








<\a mm a — ray 




W/v 


■ 

y© 5 nucleus 


^ o electron 

\ 

V 

ANNIHILATION OF MATTFR 1 

Inverse of pew- production is annihilation of matter 
° I( - involve s conversion of mass into energy 

• s ttzssm x“ a eiec r r ^ 

conservation of momentum. IP dtrection to obey the law of 

’ SST*" hM “' r »- ° ! «- 5 ™^ equivalent to rest mass energy of 


y 


"p t!!i?"lr[jrr 


v - phcton 
) 


© pCEftro^ 


J 


ANTIMATTFi? 

• 1028 . 

• Evan, antlpartlcls has so,, mSTUic ™ ys in 

-cs^ssr i,u ' w* ™*«* 

_Par£tcjfT 


■Electron 

iVeufron 


b > r ' ;^ Ul associated y ^h aJ ? ed matter wave 

_ ;t = h/mv 1 moving particles is g 


fcO 



s or 
given 
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mV = momentum of particles 

A = h/P 

T g J/m 

A a j/u 

irauefenath thnl ^ ^ ar 9 e mass and ordinary speed has such a small 
negligible " " S WavG G If ec ^ such as interference and diffraction are 

exnenirip-nf^ ^ovisson using low energy electron beam provided 

electron c Q in ^ation oi de-Broglie's hypothesis. They showed that 

v ' ^ lc CI L ^cted from metal crystals in exactly the dame manner 
as A - 3 ays or any other wave. 

Fhe electron beam of energy Ve is made incident on a nickel crystal. The 

earn c i n acted Irom crystal surface. The wavelength associated with 
tile moving electrons is given as: 


JL = 


h 


mv 


Crtv = flm Ve 


V2 in Ve 
V = 54v 

JL = lMxlQ~' 0 m 


where V is accelerating potential 



o This beam of electrons diffracted from crystal surface was obtained for a 
glancing angle of 65 c i According to Bragg's equation 2 d sinG = ms„ 

For l* 1 order diffracting m = 1 

For nickel d = 0.91 x I0 i0 m 

Which gives X - 1.65 x 

o Prince Louis Victor de Broglie received the 1929 noble prize in physics 
Clinton Joseph Davisson and George Paget Thomson shared the Nobel 
Prize in 1937 for their experimental confirmation of the wave nature of 

particles. 

o Electron microscope is a practical application of wave particles duality. 

HEISENBERG’S UN CERTAINTY PRINCIPLE 

It states that following pairs of quantifies can't he measured with 

perfect accuracy at same Lime. 

0 Linear momentum and position 

o Energy and time 

Such quantities are called conjugate quantities . 

Mathematically, 

h 

d,, ‘i 

/. 1 X 5= ?- 

Ap • Ax = h 

AE . At = /! 
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If 



o To increase accuracy in measuring position, we should use short 
wavelength, 

To increase accuracy in measuring momentum, we should use long 


wavelength. 


IMPORTANT CONSIDERATIONS 

o A ball tailing freely appears to fall straight to stationary observer and 
falling along curved path to moving observer. It is due to relative motion. 
<> If V= 0.999C then m = 22.4 m 0 

« Millikan determined the values of ‘e’ and 'll’, 
o Human body emits e.m waves in infrared region at only 310K. 

« If V > 2,6 x 10® m/s, then l = l 0 /2&m = 2 in, 
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( 2 ) 


(3) 


(4) 


(5) 


(G) 


(7) 


( 8 ) 


(9) 


( 10 ) 


— “ - — 

W3.2xlO*.J (b)7x 10- 5 J 

fc!9 x 10 'r-J (d)3.2 x 10 i»J 

A photoelectric cells converts 

(a) light energy to clastic energy 

(b) electric energy to light energy 

(c) light energy to mechanical energy 

(d) light energy' to electric energy' 

The minimum wavelength oi the x-rays 
accelerated through a potential difference 
proportional to 

(n 


produced by elections 
oi V volts is directly 


(c) 




(b) V 

(d)l 


An observer shoots parallel to a meter stick at very high (relativistic) 

speed and finds that tire length of meter stick is 

(a)greater than one meter {b)less than one meter 

(c)one meter (d)a foolish question 

0.001 kg mass will be equivalent to 

(a]2.50 GWh (b)25.00 GWh 

(c)0.26 GWh (d)250 GWh 

Which one of the following radiations lias the strongest photon? 

(a)T.V waves (b)micro waves 

(c)X-rays (d)y-rays 

The photoelectric effect of a certain metal is 3000 angstrom. If the 
radiation of 2000 angstrom is incident on the metal 
(a)elcclrons will be emitted (b)positrons will be emitted 

(c)protons will be emitted (d)none of the above 

Linear momentum of a photon is 

(a)zero ( b)hv/c2 


(c)hv/c 


(d)c 2 /hv 


A device based on photoelectric effect is called_ 
(a) photo sensitive detection (b) photo diode 

(c) pho to synthesis ( d >P hoto cel! 

As the intensity of incident light increases 

(a) photoclectric current increases 

(b) photo electric current decreases 

(c) K.E of emitted photo electrons decreases 

(d) K.E of emitted photo electrons increases 
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(13) 


(14) 


(15) 


( 16 ) 


(17) 


(18) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


Chapter 1 9 „ 

- - - ential for a metal surface in case of photoelectric emission 


v. 


Stopping p 

depends on 

(a) the threshold frequency for the metal surfac 

(b) the intensity of incident light 

(c) the frequency of incident light and work function of the metal surface 
(a) all of the above 

Select an alternative from of uncertainly principle from the following 
(a)i\ ~ h/m : c(l-co5 o) [b)hE . At « h 

(c)mc 2 =hv (d)any of above 

The slope of frequency of incident light and stopping potential for a giv=-- 
surface will be 

(a)h/e (b)hc 

(c)h (d)e 

if a material object moves with speed of light, its macs 
becomes 

(a)equal to its rest mass [b] double of its rest mass 

(c)infinite (d)zero 

As the temperature of black body is raised, the wavelength corresponding 

to maximum intensity ° punQin = 

(a) shifts towards longer wavelength 

(b) shlfts towards shorter wavelength 

(c) remain the same & 

weil as shorter wavelen ^ s 
(a] infinite " ' ~ 

(c]vcr>r small 

S^ r e e 0flh ' ~ ° ' 4. w^ roposed bv 

(c)Thomson (b)Plank 

Einstein's DhornpW. ■ (d)Einstein 

«l/2 taC e,uaton ls SI™ by 

(C) 1 /2 mv TCM 2 = hf _ l (b]1 /2 mv w 2- hf - 6 

In Compton scattering the chan r td . )aU of above are incorrect 

Wangle of eeatteHng' T. 90- “ S ) L) n Ie "S“i max. if 

n an '- e of scattering isiso 0 rJ\ an * le 01 scattering is 60° 

la1mtSe«™e r IncjicLta "^ ° f S _ c atteri °S ls 

W electron diffraction tb) Polarization 

A photon is M) refraction 

fe) a unit of energy 

agneUc radiau ° n 
b) wave nature of r^fe e r Ctedwitb 

structure of atom [ b [ Photoelectric efTect 

^quantum nature of radiation 
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(27) 


(28) 


(29) 


_J Chapter 1 !^ S&gflQ ©&' fiflsgigpop ! 

li the wavelength ol incident radiation in a photoelectric experiment is 
decreased then 

(a) the photoelectric current will decrease 
( >) the photoelectric current will, increase 
(c) the stopping potential will decrease 
[(1) the stopping potential will increase 
i he speed ol cathode rays is 

[a) Equal to speed of light (b) Greater than speed of light 

(e) Ixss than speed ol light (d) None of these 

The ratio oi c/m of a proton to that of an alpha particle is 
■(a)! :l (b) i;4 

fc) 1:2 (d) 1:1/4 

According to special theory of relativity, time is not absolute quantity. 

I his result applies to ___ timing processes 

[a) physical [b] chemical 

(c) biological (d) all 

h a photon is reflected from the mirror, then the change in momentum of 
each photon is 

(a) Zero (bj 2 hX 

(c) 


h X 


(d) Ft 


If n number of photon are striking on a metal surface, then total 

momentum exerted is _ 

(a) n hX 

[c) Zero 


(b) 2nh X 
(d) nFt 

A photon of wavelength SOOnm behaves like a particle of mass, 
(a) 5.53 x 10 3 %g. (b) 0 kg. 


World 

■>i 



(c) 2*46 x 10' 3 %g. (d) 1-84 x IG^kg. 

(30) The velocity of a particle of mass m of de-Broglie wavelength X is 

(a) 2 h fb) mXo.2 

mX h 

tc) 2mX& (d) h 

(31) In Davisson-Germer experiment, the diffracted proton from crystal 

shows 

(a) Particle property. (b) Wave property. 

(c) Light property. (d) Quantum property. 

(32) If a diffraction grating is placed in the path of a light beam, it reveals 

(a) Wave property, (W Particle property. 

(c) Energy particle, (dj Electromagnetic wave property. 

(33) In electron microscope, we use energetic particles because of 

[a) Penetrating power is high, (b) Kinetic energy is large. 

r c j Wavelength is very short, (d) All the above reasons. 

(34) The resolution of 50 KV electron microscope is 

(a) 0.2 to 0.5 ji/ m (b) 0.5 to 1 nm 

(c) 0.5 to l M ^ 0 2 nm 

(35) A three dimensional image is obtained by 

( a) pj eC iron microscope. (b) Scanning electron microscope, 

(c) Magne tic imaging. (d) None of the above. 
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(a) none 

: electron in a box of radius 10- 14 m, the electron Spc/VJ 


(a) 10 7 m/sec. 

bhould be greater than speed of light. 

[c] 3e zero. 

tbj _\Ol oe wavelike. 

tcC 15 dlrectl y Proportional to fourth power of Kelvin's 

b (b] Re y lei fi h Je ans law. 

* a ‘ v ' W) Planck’s. 

-omjLon enect proves the __ 

H Photon theory of light. 

[cj * 1 5 . . e nature oi llsht. 

^.ecLion reeves in the orbit as 
2 ^ LTn P ]e vibratory motion. 

' r ' J ^^ding wave motion 

h sHi?5L ,I ? a ° n ,““ upmd d °™- 

tike sound. 


(b) Dual nature of light. 

(cl) Uncertain nature of light, 
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wave motion 


j. 


Rutherford nuclear atom model 


a compact nucleus 
having positive charge Z 


Z electrons occupying 
most of atom's volume 


within confined 
bounds creates 

standing waves 
must have integral 
numbers of peaks 


when not 
bound creates 


Planetary model 



classical with 
orbiting electrons 

j 

untenable; 
electron would spiral 
Into nucleus 


Bohr proposed 
that the electrons 
are in 


electron mechanical systems 
wave functions (air column, guitar string) 


special stable 
quantized orbits 


which 

-^—correspond 

to 


give rise to 


principal 
qiran turn 
numbers 


give rise to 


fundamental and 
overtones 
(sound) 


explains 


f— 


if 


hydrogen atom 
soectrum 


"raunh offer lines 
in ajarspactmm 


which is 
organized 
Into 


al&o visible in 
absorption as 



series (Lyman, Safmer, etc,) 
representing fail of an- excited 
electron to successive 
^ principal quantum numbers 



Ionisation \ __ t wavelength of ^ 
energy c7 atom J " series limit permits 

measurement of 


continuous region beyond 
series limit, corresponding to 
capture or electron in non-quantlzed 
State by Ionized atom 


which 


T 


spectrum 


energies of quantized 
^007 states of a JC a tolr , 


™“" 8 *1 Oj jKq 

absorbed or emitted by & 
s et of freemen- 

2- AwS ion Q , quen ci es emitted by atoms of a 

slJ l"Sance set of f recil 

ls w “ baorbed by 01 “ 

Emission specS fe' 1 ® 50 ' =m L ^ IU "“ °f atomic electrons. 

>' EMnrioS WtOMng thr™ S° ta 118 ™P°ur state. 

or liquid} It is emm C , ate Soiies: - 

?■ ^a^setn, C rt 3° dy ^ctru rn -s i™™ “Sensed matter (sol*! 

3 - SSE5 S “ww ty n 6 ?s 0 "T luo " s 

Molecular spec t T °J v apo ur state of element. 
' a band s p£2cfcra 


.topstudyworld.com 


World 

>, 




CL 

0 

1 




>■ .. 


vsr^\ 

1 _t ' 

ttIPS 


Chapter? 



specfr^E 0 " Spec£nim °/ H-atom consists of Jive series 



sets o0' 


Formula 


Lf frRn(l l i^-J /p -) n > j 
JfAH rRiiU/22-l / n 2)-n^o 
U ^R»(l/3*-l/m); n> 3 

]_/ Hn~ Rfi( j / 42- ] / n2). 

/st. i / n ai. 



Region 

Transition 

■ (OL 
1 ^wT 


Ultraviolet 

From n>I to n=l 

1 S 

1 c--" 


Visible 

Fi om n>2 to n = 2 

I u 


Infrared | 

From n>3 to a - 3 

§ 


Infrared 

From n>4 to n = 4 


i 

Infrared 

From n>5 to n=5 



Spectral linp^ fiP t , " LUliUL spectra HKe Hydrogen atom. 

= a called series mCreaSe “ Value of n until the y at n 



BOHR’S MODEL 

o Bohr, in 1913 t proposed his atomic model, to remove objections against 
Rutherford atomic model. 

o Bohr T s atomic model is a mixture of classical and modem physics, 
o Both laws of classical mechanics and quantum mechanics are applicable 



p 




. - 

■. ■» 
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those orbits in which their angular 


1- An electron can revolves only m 
momentum is integral multiple of unit h/ a. 

2 - As long ardecto.fr/mms In an allowed orbit. Its energy remains 
constant, In spite of fact that continuously it undergoes angular 

t'ic c cl c lion. 

3- Emission or absorption of energy from atom takes place only when its 
electron undergoes down or up transition between two allowed oi bits, 

AE — Eu-Ep 

hf = EirEp 

a Bohr's atomic model produced good results for H-atom and for one- 
electron atom, 

* It can't explainfine structure and hyperjtne structure of spectrum t 
BOHR’S CALCULATIONS 

* Radius of nth orbit of the atom is given as; 

r n = n a h 2 /4*t 2 m e 2 k 

r n - r 0 n 2 

where r e = h 2 /4n a m e 2 k 

If n =1 then r, = 0.53 A°(Bohr’s Radius) 

Similarly, 

u . , T , Ia j 4ri & ra = 9 n and so on. 

"lot radii are quantized and they occur in the following ratio; 

= 1:4:9 


Schrodhieer'ecuiiiio ° hydrogen ener gy levels Coin be calculated from the 

T ? . ena *y Icvels agree with the earlier 
* lli ' CXpenment Wltllln a fraction of an electron volt. 


Bohr model, and 
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'Ke 2 / 2 r 
F ' E = - Ke a / r 
En = -ke 2 / 2r n 

° Ene 'W of electron in n th ' m-h;t • ■ 

m mil Dibit is given as; 

= Ho/n 3 

Wliere E n = 2n^ m kyh* = 13 . 6eV 
Ei - -13.6eV for n = I 
E 2 - -3.4 eV for n = 2 

n , , E 3 1.51 e V and so Qn £ q g 

fTu^oT^: E T ' E ^ 2 h Called ^eLa m . 

t ormula tor the wavelength of nth orbit is given as; 

l/K = R h (l/p2 - l/ n 2) 

Where n>p 

Rh = Rydberg's constant =1 0974 x in? 

De-RR€GLIB’S I NTERPRETATION OF BOHR’S ' 

Ihnd postulate of Bohr's atomic model is deduced from Planks thesis 
0 Second postulate is justified by de-Broglie 

Electrons move in orbits in the shape of standing waves 
Orbital velocity of electron in innermost orbit is 2.19xl0 3 m/sec, 


ENERGIES & POTENTIALS 

0 Excitation potential : The potential required to raise the electron from 
ground state to higher state, e,g, for hydrogen, 

1 SL excitation potential =10.2 eV 
2 nd excitation potential^ 12.1eV 

° ionization potential: The potential required for ionization of atom mg, 
for hydrogen, 13.6 V is ionization potential. 


Note : 

1 - There is a large no. of excitation potentials and only limited no . of 
ionization potentials* 

2- Each next ionization potential is greater than its preceding one . 

o Excitation energy : The energy required to raise the atom from ground 
state to higher state. 

o Ionization enerisfy * The energy requiied to remove election from atom 

o Three wavs for e xcitation / ionization of atom 

Photo ioniza tion /excitation, photon of specified energy Is Incident. 
2 _ Rnmhardm^t ionization / excitation : charged particle e.g. 

electron is incident on atom. + 

3 . Thermal ionization /excitation:, heat is provided. 


JO-RAYS 


CHARACTERISTIC X- RAYS . . . 

. tz ******* IV 


}<!PS Entry Test Series 


233 


.topstudyworld.com 


TOP 





1 — - — 

\ f 

KIPS 

r 


o 

0 

& 




X-rays are e.m waves having wavelength 1A° to 0.5 A 0 , 

Characteristic X-rays are emitted due to down transition of electron. 

A characteristic X-rays appear as discrete lines on continuous 

spectrum* 

o The X-rays produced due to transitions to K- shell are called primary X- 
mys . e.g. fC* K y etc. 
hfk^= Ei - Ek 
hfkB E'm. ~ E]^ 

Such X-ray photons are emitted due to transition from L, M. N 
orbits to K- shell respectively. 

Ejected electrons 

3 A German physicist Roentgen discovered X-ravs in December 1895 
CONTINUO US X-RAYS SPECT RUM Scattered 


The continuous spectrum is due to . e j ectr 
breaking radiation* 


ons 


br em ssi r ahl ung 


or 


World 


m 





o . ) ] 


Nucleus / I I 




Efeclron disT edged 
from K-sheff 




: r*** 

called contmuous background radiation orh^al^gVliam^ * 

^MSS I ' gr0Und radiations are of relatively smaller wavelength. 

* Gas mied X-ray h as three drawbacks- 
! - Quality can't be controlled. 
d 1 1 essure decreases, so does v 

3 ' 98% of incident electron enerj^ii ntenSlty ' 

converted in to X-rays. 87 wasted as heat and only 2% is 

r ,n wms: - 

spy vk&s ss _ 

heated by D.C operated heater 1100 mA f 1S c S of concave shaped metai 

Copper rod: It conducts out heat. U A to 5 °0 mA). 
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Coollnij flns: It is ;i roolitm , , 

Utoln-kMl shU'ld- ii i.. | winch c 

! ' " 1 11 ls ir:,(1 covering thr 



moling water or oil circulates 

Window: II Is (rmis|i;irtiii( 

* :rr.‘ y , n v X niys * ( ' (mtrollaI by heater 2 
c.u.ilih ut \ lays is controlled 1 

I’KOl’ER'nES OF X-RAYS 


orient (100 mA — > 500 mA). 
>y source voltage (25 KV-> 100KV). 


Do you know? 

The oil of higher specific heal 
flows in the cooling fines of x-ray 
production apparatus to sink the 
large amount of heat produced by 
head on collision of particles in x- 
ray generation 


O iV-'R P "° l alk ,' c ' l< cl 1>v elcct »‘ic and magnetic fields 

- ' l^'quency is greater than ultraviolet. 

5 Straight -lino propagation. 

X rays exhibits 

4- Reflection. 

5- Refraction. 

3- Interference. 

t - Dittmction [by NaCl crystal) 

3- Polarization. 

2- bass through certain opaque materials. 

10-Ionization. 

1 1 -Photoelectric effect, 

12- Compton effect. 

13- Blackening of photographic plate, 

14- Damage to living cell 
USES OF X-RAYS 

1- Fraciure study, (Shadow Photography) 

2 - Medical diagnosis [such as tuberculosis). 

3 - Medical treatment {such as cancer), 

4 - Hidden things can be located (such as weapons and contraband things), 

5 - Research field (such as X-ray diffraction for crystal structure). 

6- Industrial uses (such as to locate internal defects) 

computerized axial topography. The x-my 
' source pm"uc“I thin fan shaped’heam that Is detee ted on We oppos, c 

techniques can be detected, 

S- X-ravs cause damage to living tissues. 
i0- X-rays are used for destruction of cancer cc 

1 i- X-ravs can cause cancer ritictive syS (; Cm thus damages the 

12- X-rays can cause changes m the product* c v 

organism's offspring. ^ ^ 

I ^.XRTAi: --Tr-v TOTTH IW ATOM auat i 0n that electrons cannot exist in 

•Vt can srove on the basis of Heascnu. t, 


l - ^ jrn £US 


World 


X =: ‘ f 


- J 


^ Jj. 
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AV = 7.3xlO l0 m/sec 
AV >C Which is not possible. 

So we, can chock the possibility for Ax = 5xlO n m (size of atom). 

Repeating the same procedure we get 
V = 1.46x1 0 7 m/sec. Which is possible 
Because V < C 

Bo it shows that electron is within atom but not in nucleus, So we rs- 

conclude that electrons can only be found in the space in between atom Tv 
nucleus called shells. 

LASER 

Spontaneous and Stimulated Processes 


Before 


Spontaneous 
Emission 
or Decay 


After 
i ^ 1 



Upper 

Levef 


Lower 

Level 


One 

Photon 

OWw 





Stimulated 

Emission 


(a) 


\S\S\J ' t -£» 

Photon 



Upper 

Level 


Lower 

Level V ~ 


Two 

Photons 

JW^ 


Stimulated 

Absorption 


(b) 


JVlAt 

Photon _ 


Upper 

Level 



Lower 

Level " 


Figure 3 


(c) . 


S^B^STEmsTics OF laser 

radiation^ ** h<jht am P li Jication blJ stimulated emission of 

- T Monochromatic 2 - i r • 

Sharply foensr-rt r Unidirectional -i. r *. T . , 

B AStC TOratf s ^REGARDiKrr; lasft? ^’Shly polarized 1 LK 

StS™ ef !°' 3Sec) ' * ***** leVel 111 'Which electron can stay 

yptical pnmn )nr . T|. t 

maintain the process * ° CGSS providing enerov in 1 i ? 

" - - ^ L1KI Sy to imiiatc aiu! 


— I Jpmnnvotsjo,,: The si ,, 
exceeds (lie miTkhVTT..,, SUu ation i U W h io , 

men number oi excited atoms 


exceeds the mSSi : ato ; 'f on wh k 
^SStoancc; When sUmul-uTl fi '? Und 8t «fc. 

stimulates it to r-idi-u-.. , ,Uu Photon m«o„ u , 

hy the principle of of aiu ™ energy (bv °f: itcci awm ' s ' ! ! 

. . ( n< mcc, U\v tiomn to ground slate) 


World 


Stimulated , , 

(he atom to decay by emitting a SStoTtS5°;\‘ he ^Menl photo induces 


♦in 


incident photon. • “ |,aot «>‘ that (ranTT.T .(’“T lUil VT 

S^ssssm: u TC!ms thM _ , m >" 

wavelength. •- emulated ph olo , 

nave same frequency and 
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Do you know? 

] h ,l iaSer b ™ mS t actuail y met out from a partially mirrored 
■ Jace so that the reflected photon can further carry out the 

stimulated emission process 


JZLr 


LASER omt 

Important parts of LASER unit are as follows: 
1 -Cavity 

2- Lasing material 

3- Energy source. 


TYPES OF LASER 


Type o f LASER 

- Examples 

Solid laser 

Ruhtj laser \ Semi-conductor laser 

Gas laser 

He-Ne laser h CO2 laser 

Liquid laser 

Methanol + Die laser 


PROPERTIES OF LASER 

1 -Monochromatic 2-Coherency 3- Unidirectional 

4-Reflection 5-Refraction 3-Diffi action 

7-Polarization 8-Affect photographic plate 

9-May damage (high, energy laser) living tissues. 
APPLICATIONS OF LASER 

1 - Laser as weapon (Laser-guided missiles) 

2- Laser in industry (Drill tiny holes in steel & diamond) 

«— “■ 
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World 

>* 


♦so 


( 1 ) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


(7) 


( 8 ) 


(9) 


( 10 ) 


( 11 ) 


( 12 ) 


(13) 


Band spectrum is produced by 
(a)H (b)H a 

(c)Hc (d)Na 

Photon of highest frequency will be absorbed when transition takes place 
from 

(a) 1 st to 5 lh orbit to 5 th orbit 

(c)3"i to 5th or bit (d) 4 th to 5'f' orbit 

Electrons held in the atom due to 

(a) weak nuclear lorces (b)gravitational forces 

(c)nuclear forces (d)coulomb’s forces 

I electron and proton have the same wavelength then thev have same 

a energy (b)velocity 

ir . I ^ entum (d)al I of above 

Excited atoms return to their ground state in 

K n7 S ' 

r u° >& r W) 1 0 s s 

constant 333 ° rcIecLr0n decreases b y then how will it effect Rydberg 

£S£.T£* i/« . 

Hydrogen atom does not emit X-ray s^heeause ° ’ ' V ‘ 
a i s energy levels are too dose to each other 
energy levels are too far apart 
[c)iL is too small in size 

(tl)il has a single electron 

modd?° ne 0f f0llowing Postulate 

[ajeonti 
CcjeiUie 
X-rays arc 


is in accordance with the Rutherford's 
spectra for atoms 

X-rays arc [cljno spectrum 

(a}ol unknown nature 
(c)high energy photons 


, - - y — wllo !ri! hi j b encr fiy electrons 

■n getted state the tout enetgy 

(c)2/E (b)-E/2 ' ’ E ^th proper sign 

Oiourid stale encr^v nf (h a tl fd)-Ij 

(a]- 13.60 eV ° f the 4,h “hit In a H-atom is 

(c)-0.85cV (b)-3.40eV 

Total number of serir>« u , ( c, M.51eV 

(a) three Ucs )n h y cIro gen spectrum is 

(c)five (b)fou r ^ — - — - — - — 

1 h c rad i a tio ns emit ted fa r m i-, * i ^ 1 s ^ 

fa)band spectrum yc nilccI discharge ti tbe show 

(c)conUm,ous spectrum Pi I,ne spectrum ~ 

(d)absorption spectrum 
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(35) 


(16) 


( 17 ) 


(18) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


(23) 


World 

s*. 




,u;\ 

o 


KiPn 



(24) 


( 25 ) 


(26) 



Chapte 

The electric P.E of an pi T~~ 
positive charge ‘ ectron m an orbit at a d 
[a)Ke 2 /r n 

(c)-KeVr„ (b)Ke 2 /r n a 

Radiation with wavelen atu i WbKeVr.p 
[alultra violet revs " g ‘° n « er tlra " ■«' » 

(c)infra red radiation w , . , 

Bracket series is obtained when all C ™ iation 


istance r„ from the 


red lights 
(b)X-ravs 


(a)4 Lh orbit 
(c)3 lti orbit 


transition of electron terminate 


on 


(b) Compton effect 
(d)X- rays production 


(b)5'*> orbit 
(d)2 cld orbit 

In an electronic transition, atom cannot emit 

J 7 ;Ti S v (b) infra red rTdi^ 

(c)vtsible light (d)ulira violet ravs 

Reverse process of photoelectric effect i$ 

(a)pair production 
(c)annihilation of matter 

X rays are similar in nature to 

(a) cathode rays (b) positive rays 

(c)y- rays (d)a- rays 

The penetrating power of X- rays depends on their _ 

(a)applied voltage (b) Filament current 

(c) source (d)all of the above 

A Balmer line is emitted when the electron in a hydrogen atom jumps 

from 

(a) a higher orbit to the first orbit (b)a higher orbit to the second orbit 
(cjthe first orbit to a higher orbit (d]the second orbit to a higher orbit 
The penetrating power ofX-* rays is comparable with in at of ■ 

(a) a- rays (b)p-rays 

(d)all of above 

If flie charge on electron and proton become double then Rydberg 

constant will be s . 

(a)R/2 

(c}R/8 (dJ 2 K 

Radiation produced from TV picture rebels. 

(a) y-rays. ; , J ir-H 

(c) Far infrared. . TTfee are accelerated through V 

In an X-ray tube, electrons eac i c & The wavelength of the 

potential difference allowed to hit a mctai g 


X-rays emitted is, 
(a) hc/eV 
(c) eV/h 


The minimum wavelen^h of X-mys can -- 

■ature of 
t of highf 

(3 teSnJihc potential diflerenco 


(b) he/Vc 

fd) impossible to predict 

further be reduced b >_ 


e mimmuiu w**-— = cooling the target 
(a) Reducing the pressure of the lament, 

i — : h-, nuLx^- - . 

between the cathode and the target. 


taj Keaucmg „ t re 0 f the luaniei^- 

{b] Increasing the temp er f^her atomic number- 
(c) Using a target element of 
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(27) The characteristic X-rays spectrum is due to 


(28) 


(29) 


(30) 


(31) 


(32) 


(33) 


(34) 


(35) 


(36) 


World 

>• 


m 


(a) The illumination of the target metal by ultra-violet radiation. 

(b) The bombardment of the target by protons, 

(c) The bombardment of target by electrons, 

(d) The absorption of y radiation by the target metal. 

The minimum wavelength of X-rays produced by the bombardment of 
electrons on the screen of a television set where the accelerating 

potential is 2. OK V, will be 

(a) 6*2 x 1Q- I0 m. (b) 9.1 x lCH 8 m. 

tcj 3.11 x 10-iom. (d) 4 x IQ 

Maximum frequency in the spectrum from X-ray tube is directly 
proportional to the 

(a) Number of incident electron i.e, filament current. 

(b) The kinetic energy of the incident electron i.e. the potential difference 
through which they are accelerated, 

(c) The soft target which can easily emit electrons, 

(d) all of above are correct. 

A-rays are diffracted by a crystal but not by a diffraction grating because 

(a) The ions in a crystal are well arranged. 

(b) The lines in a diffraction grating cannot reflect X-rays. 

(c) The penetration power of X-rays is high in a diffraction grating. 

t ic wave engths of X-iays are of the same order of magnitude as the 
separation between atoms in a crystal. 

UV radiation can be produced by - 

fc! IoSSfnntr fll f mmt (b] EIectron ^citation in the gas. 

c) Ionization of atoms. (<y All the above . 

(Th/^ VelOCilT ° f a PaitiCle T f ass m & de-Broglie wavelength X? 

(c) mh/h . . 

SSSr* iS d -«ed by 

(b) 1 1 eduction of x-rays, 

rm ?, iffi ; a T 0n by ci ystailinc solids. 

(d) Photoelectric effect. 

Electron cannot exist in the nucleus- it is e 

’ ^ ls confirmed by observing that 

(hi n d ° eS emit V" ra diation. 

Id) "5 is very small. 

" W* * ™ ^ A to uncertainty 

In normal state of cnpntv * . _ 

(a) stimulated. " ' U1Cl fh ^ L , hi S h energy photons will be 

(c) Cause X-ray emission. , A Sorbcd - 

n laser production, the state i n lascr P ro duction. 

T , t lC Iower 0ne is called h more atonis are in the upper state 


fa) Metal stable state 
(c.) Inverted population. 


(b) Normal state, 
(d) All the above. 
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( 38 ) 


(39) 


(40) 


'Hie metastable state for T~r — — 

(a) 10 -scc. an atom ,n laser light is 

[cl 10-ascc. 9! |0- j sec. 

S ST^ "* ,a3l "g a «‘°« IS produced by 
t Electrons of He ?» He - K ' e »»Ui. 

’ n 7. . . , (d) Electrons of Ne 

Reflecting mirrors m laser is used to 

(a) Further stimulation. ' " ~ 

(b) Lasing more. 

(c) For producing more energetic lasers, 

(cl) All the above* 

The velocity of laser light is 

(a) Less than ordinary light. 

(b) More than ordinary light. 

(c) Equal to ordinary light* 

(d) Different for different colours or frequency 
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I I. THOMSONS MODEL nr &rn n ~ 

Postu lates 

1 - Atom is a neutral material in which negative P i 

positive nucleus. gmi\e electrons are embedded on 

2- Density of atom is uniform. 

3- There is no empty place In the atom. 

Objections 

f I*' e T 1S 7 f lUc between electron and positive charge 

5- Density of atom is not uniform. enai„e. 


RUTHERFORD’S ATOMIC RiinnFi 

Postulates 

1- Most of the part of atom is empty. 

2 Centi al pail is tiny and positively charged, it is called ziueieus, 

3- Electrons arc revolving about nucleus in circular orbits* 

4- Almost whole of mass is concentrated in nucleus (Le. atom has non- 
uniform density). 


/\lpria portico 

- 


■ O 


o 


o 


O 


O 


fj 


EJc-C^Or'r 


O 





nudtuC- 



T^fhrSvoiving electrons if moving continuously, will emit energy 

contixmously* f chnnld be continuous 

2- If energy is emitted continuously, then spectrum should 

but a line spectrum is obtained. . ^mbiv will collapse 

3- If energy is end tied continuously, then atomic assembly 

^SR R’S ATOMIC MODEL 

UpstLEidtes iirUirh Us angular mo men turn 

1- SectrorTcan revolve only in those orbits m whic 

is integral multiple of n h/2 n. ^ _ 

mVr = nh/2n - bits or stationary state or Bohr s 

Such orbits are called alloxoea oro 
orbits. , .„, olvln g in its allowed orbit, the 

2- As long as an electron remains i 
of electron remains constant. 
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3- men electron jumps down between two allowed orbits, it radiates 
energy in the form, of photon of energy as given below. 

AE — Es“Ei = hf 

Objections 

l- Electronic orbits are not circular. 

2" Fine structure of atomic spectra could not be explained* 

3- Effect of nuclear motion on atomic spectra is not made clear, 

NUCLEUS £ ITS COMPOSITION 

° Nucleus is a tiny region in which almost all mass of atom is confined. 

o Rutherford thought that whether nucleus is a lump of mass or it is an 
aggregate of particles. 

0 Siz e of atom is lO 10 m and that of nucleus is XCH^m, 

4 According to Rutherford's findings, nucleus is composed of neutron and 
proton, collectively known as nucleons, symbolized as- 

where Z = no. of electrons or protons in neutral atom = charge no. 

A “ sum of proton and neutron in a nucleus - mass no 
bo f 

No. of neutron = N = A - Z 
0 In small atom while in heavy atom N>Z* 

0 Piseove m of Nucleons 
h Proton (by Rutherford) 

2lie d] + rN ]Jl — > bO 17 + H 1 

2- Neutron [by Chadwick) 

sHe” + 4 Be 9 -> e O'a +c , n i 

■ZZT ^ ,s atom whose nucleus contains no 

• Accord,^ to modem research. thc mimbcr Qf parUc]e e!dsUng , n nudeus 

: of ' 

-j _ ^ - I.66xl0' a7 

' Masses of sorae well-ltnown particles on 

a.m.u scale are given below; 


Electron 
Proton 
Neutron 
De liter on 


* or Vour inform 


jggss On ) 

0.0005 5 a. in. u 
1 .007 270 a.m.u 


L — h OOSGGs a.m.u 



™H102 a.m.u 
4.002603 a.m.u 


World 


m 


Wc can calculate number or neutron. 

Ac J&VzV’T b y s!m l'ly subtracting m»* 
tms nucleus contains 143 neutron, 235 ~ 92 = 143 

4 1 -^-rn.U = 931 MeV _ 

1 -b6xI0-27 ] t g = 932 MeV 
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an element hav 


Isotopes 

isotopes are such nuclei of 

different mass number." ‘^ng the same *t n - 

. Isotopes have same number nr number bu t 

. They hav, different nu "be" 0 °&' 

• Isotopes of an element have the ft " S ' , 

properhes. same chemical but different physic 

MASS SPECTROGRAPH 

measurement of m^7eTofisfff r0ma9netic insimme ^ used for the 


Principle of mass sp ertfpq^-*^ 

Radius of path described by charged 


as; 


ion in mass-spectrometer is given 


= V2Vm/B 2 q 


Wlieie V - potential difference 

q = charge 
B - magnetic field 

0 Mass spectrograph sorts out positive ions 

0 Centripetal forces of the magnetic field provide the isotopes a suitable 
radius to bend about. 

NUCLEAR FORCES 

0 Nucleus contains protons that repel each other, may cause 
destruction of nucleus. 

c There are two classical forces, operating in nucleus. 

B Coulomb’s repulsive force; 

F e - K eVr 2 

2- Newton’s attraction force; 

F g - G m 2 /f 2 

° Classical forces are unable to give stability to the nucleus because, 

5 Due to strong repulsive forces in nucleus, if requires much energy or 
the entry- of another charged parheies e.g. protom ^ roton int0 a 

Sxamjgle: 7.2 MeV energy is required to the ack i 

nucleus of 50 protons stability' of nucleus, 

° Force, which has binding effect on nucleons to give staoi .. 

is called strong nuclear force 
° Properties of strong nuclear force 

1- It does not obey inverse square law. tQ mic lear diameter 

2- !t is the strongest force having ran & e 

10 14 m. nc] i ias binding eflect inside - 

3- It is always attractive foicc < whiIc a 

nucleus. _ . « on only within nuc ou , |y s 

4- Strong nuclear force is *’ y ie nucleus because o 

strong repulsion outside 

repulsive force. nyz. 
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MASS DEFECT^ de j ed te the difference between mass of nucleus and sum of 
masses of its nucleons. 

Am = sum of masses of nucleons - mass of nucleus 
e.g, for deuterium (iH 2 ), Am = 0.002388 a.m.u 
^ Mass defect Am is converted into energy Amc 2 called binding energy t it 
is liberated in the form of photon. 

E = Am x 931McV - [(Z m P - N m n J - m] x 93 IMeV 
o After liberation of binding energy (E = A rnc 2 ) t the nucleus becomes 
stable e.g. B.E for deuterium is 2.24 MeV. 

o When energy equal to binding energy is provided to nucleus, somehow, 
the nucleus dissociates into nucleons, 

° binding energy can be given as energy required to dissociate nucleus 
into nucleons. 

Graph between mass number (A) and B.E per nucleon is shown below: 

104* 


Wgld 




e&/ nucleon e . 

4 



100 150 200 

MASS NUMBER 

1- Binding above curve: 

(maximum value is. at A=56) ei ^ tliat. is why they are stable 

3- P " nUClCOn f0r hK1Vy atoms ■» smaller, that Is why they 

4- Se bto mCreaS ' S inCreasln S A. B.E decreases with 

^sximnxn for iron 

• - they cmlt a ' p and y rays; 

* ^ argeno ; £*" arel Pci ^ 8J and „ (z=92)eLc . 
zXA " Tiygcreases by 2 lnf1 


the 
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— £> 


lY A J r 


■ie + u+ 


Only charge no. (Z) Increases by l 
hs prototype is decay of neutron changes to p and 

" H ~~ > lP + - 16 ° + U 


2 - 


e.g. 

uNa 24 
P + -decay 


12 Mg 24 + ^e 15 + v 


z-iX A + + ie° + o 

Only charge no. (Z) decreases by 1 . 

Its piotolype is decay of proton itself that changes to n and .ie° 

\p > \n -f- .,-3 e° + u 

e.g. 

sF 47 > 3 o 17 + + e° + o 





Alpha particles 
hthj'ti rirJai 


NOTE : Weak interaction only appears in p -decay. 
y-decuuh r 

y- decay is due to de-excitation of nucleus, 
e.g. zX A * zX A 4-y„ * show excitation of 

atom 

38 Sr 87 — -> 

photon 

wMg 37 — ^ 

— > 




Bold parttcfcs 
U? tfadmns 


36 


Sv S7 + y 


f 


13 


33 *A1 27 + .if3° + V 
j 3 A1 27 + y-photon 




/ 


O 

\ } 

u 



Gamma rays 
orccffcmagncis'c 
racJ-ator i 

GledrOfruttjri&fc; 

cGif-iitrcn 

Cosmic rays 

asstfftJ prices 

sVcoinftjWoiSdhd 

pioio^S ^ 

-udc 
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Type of 
Radiation 


Alpha particle 


Beta particle 


Gamma ray 


Symbol 


Mass 


a 


a "He 


or 


or 






or 


y 


[can SooJi different, 
ti^p^nds on the fern!) 


1/2000 


o 


(atomic 
| mass un/Ls) 




Charge 

+2 

-1 

0 ~ 

Speed 

slow 

fast 

very fast {speed oT~ 
light) 

Ionizing 

ability 

high 

mod turn 

0 1 

Penetrating 

power 

low 

medium 

high 

Stopped 

by: 

paper 

— ■ ■-■■■- -a-— ^ 

aluminium 

iead 


HALF-LIFE OF ELEMENTS 

Kndtoaoiivr decay is a random process so wc get idea of half-life. 

,, li; -' l>! ;1 radioactive element is that period in winch half of 

the atoms decay. 

* !-m!;!|? i 1 ! T, T 1 ^r? 8 0,1 eIcmenl and is not affected bv anv physical 

1 nangi m chemical change. " v 1 J 

* I lair-life may be classified as follows* 

SttSSSS 1 ™*?* in micro or nano — is 

3-long half-life- ' ' , n minutes. 

* Hatf- file can be given as: years. 
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1- 

2 - 


a,p& r rays are cnfedTT^ 7"^ 
Interaction of nuclear radiaf ™ ra<iiaiions - 
characteristics of nuclear radiation 3 ^ matter 
Mass of particle ^ s * 



depends 


on tln-ce 


n 

J 


i, r i— ■ — 

Charge of particle 
Energy' of particle 

■w — , 4 I f I 1 


and 


"■ Hj 1 ! 1V-- i i J-J CXI L1C iC J 

4- Density of the medium 

Ionization potentials of the atoms of the medium 


o 


INTERACTION OF q-RAVS 

° u 'f ai ' icJe can do ionization in following Pro wavs 

J- comsi ™ («- Panicle directly hits electron 1 

Coulomb s interaction (electrostatic interaction) ‘ ‘ 

’ M ° de 0 ,onization Coulombs interaction (electrostatic attraction) for 
o. ra\ s dominates over that bv direct collision 

' tecaSt'lr f ° aowed b,J " rmjs 13 str ^ ht “> d 

because ol its high ionization power and large mass. 

During ionization, a-particle continuously looses its energy as a result of 
which its velocity decreases. 

Ineach collision, a-particle loses an average of 35eV energy. 

_ J '_ ■ ^ ^ ~ P ar tie! e pro duces 2x10 5 ion p a irs b efo re s topp i ng. 

When a-particle has spent all its energy on ionization, it absorbs two 
electrons from its surroundings gas and becomes a neutral (Pic atom). 
Range of a-particle in air is small due to intense ionization. 

7.7 MeV a-particle has 7cm range in air at S.T.P, which reduces further 
in denser medium. 

0 Range of 7,7Mev a-particle in aluminum is only 0,04 mm. 

tv particle produces disintegration in nuclei of some atoms if they bun. 
JVr hl Sh energy. 

ABACTION OF. b-rays 

-■particles are fast electrons or positrons coming from nuc eus. 

* : ?an Se of p-particle is larger than that of a-parfade o ^ 

ionization of p-particle is smaller than that of a. {100 

1 Mass of p -particle is equal to that of a ”g^°” haf; niay be positive for 
Charge ol p -particle is equal to 1 ♦ 6x 1 C 

, £° sitr °n (Pd and negative for electron (P )■ lsion (in case of pTond 

f J - particle does ionization due to electros 


r U raction 0 n of P + )- 0ig2ag due to its smaller mass, 


j^nization path of p Is broken 

°n|zatlon by head-on-collision is v r eiy rare 


encountci 


R Particle looses almost all its eneigy m cl _ e ^ e nation of P is liJlli S 
e cause of lesser ionization encoun or 
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k 


‘dfor than that of a-particle of same yyPl[j unl jnurri foil. 


t ' vlc V P-particle can pass through 6.5nun 


fi 


Dj Tfole can nmrincc fluoresce nce^ T^QEntrY Test S9fieB 
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INTERACTION OF y-RAYg 

0 ?~rays being photons can’t be stopped by matter [lead can be 
shield because of its high electron density). 

0 ‘/-rays have shorter wavelength than X-rays. 

0 y-pai tides loose their energy by following three ways 
1 - Compton effect 

2- Photoelectric effect 

3- Pair production. 

0 31^ type of interaction depends upon enemy ramp „r , * 
according to following scheme: ‘ & f Photon 


used as 


available 


_ znercni Ratine 

Type of Interaction ' 

£<0.1 MeV 

Photoelectric pffprt 

- u.iMev to jam/ 
bl> L02AM/ J 

Compton effect 

n r "*r M V * - f 


_ Pair production j 


Uranium 233 (4500 minion year$ 




■niorium 234 ( 24.1 £fe^ 


Seta 


Gamma 


A 



Ration 222 (51^ 


f^Rsdon 222 


(3.S day^ 


Alpha 



polonium 21 S (3.0 minutes) 

Alpha”) 



214 (27 rn/nuteg) 


Beta 


1 -' 3 - — - — . 





Gamma 





v 


Gamma 


^wlum2iT {i'60mt^ee ron rta 


Afpha 



0eia I J 



p atonium 210 (f 36 day 5 ) | 
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l^.i [Cha pter ^ j 

INTERACTION OF HETTT^qi^" 
a Neutrons a.ic more eFfcctr 


A W w ^11 r w Qj^TH -^_ iKmzj p- I “> v - ■ ■ c-"' 

Neutrons are more effective raribu- — 

diey bear no charge as regaJ* atl0n than both „ , 

When neutron is captured hv "° Peiletra «on. ' nd P ra ys because 
radioisotope. V a nucleus, it resuIts in , . 

Neutron causes flssion ta h " forma “»” »f a 

Neutron can knock down e X 

instantaneous death. Clrons out of bodv ™n, 

tLjs causing 

O' 


way celis 

COMPARISON OTLP^jETgATIOrrTOiVER 

a- rays " 

" = 13 51 3 H 11 b nI11 , #DJlB A , n 


onrays 
p-rays^ 
y-ravs 


X-rays 


Neutrons 



t f 


E 30 DV ALUMINIUM LEAD 


CONCRETE 



Radiation 


Alpha (a) 


High speed 
electron 
Q=-1 e 


Description 

Penelrati 

on 

Ionization 

Effect of E l 
or B field ! 

Helium 

Few cm air 

intense, about 

Slight I 

nucleus 

Thin paper 

10 A ion pairs 

deflection as l 

2p + 2n 
Q = + 2 e 

1 

per mm. 

a positive , 

charge 


Ga ninna (yj 


Very short 
wavelength 
em radiation 


Few mm of 
aluminium 

Less intense 
than a, about 
10 2 ion pairs 
per mm. 

Several cm 

Weak 

lead. 

interaction 

couple of 

„ 

about 1 ion 

m of 

pair per mm. 

concrete 

— 1 ■ * " " 


Strong 

deflection in i 
opposite 1 

direction to | 
a. 1 


No effect 



^UtbOUD CHAMBER 


C-T.R Wilson in 1911 invented Wilson cloud cha^ prilicip le: - 
Wilson cloud chamber is based upon th ■ f sc on ions or £ ' 
“Super saturated droplets prefer, to <*n< 

Particles similar to formation oj clouds. 






■ ■ 
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It consists of a circular base metal plate ™th hole in the center. 


Above l i“ metal plate with a P£A perspex or^ 

dome fits over the two plates with the soui ce on its top. 

'.VfRC LOW 


A- 1?4‘ OO.P-O - 
h, sy r i AT-n^vtRF 
GLASS JAP. 


UL/'.CK ILL: 


VLIJ’L 

FLA.'tr-CKM 



I Ul NC'L 


KcrnFW 


iUUL IO 
OYfi VCE 


Procedure 

Due io adiabatic expansion, the super-saturated droplets are 

produced. When nuclear radiation enters, it produces ionization and 

water vapours condense on such ions. They reflect light to make the path 

°[ ionizIn S particles visible. A high-speed camera photographs the track 
of ionizing particle. 

Track of Ionizing Particle 


Name of Particle 

Shape of Track 

g-parficle 

Solid and continuous 

0-particle 

Zigzag and discontinuous 

rvariicle 

No definite track 



rT\ 

iVI 


T 

(X-rays 

o , * Nays 

By applying magnetic field, the 


0 


0 


y-rays 


a 


' pI™S" r,nSM,Uf ~'valurc. 


° Length of cloud tracks i, „ 

S 18 P™POrtional to energy 

GEIGER - MULLER ftm ^\y rr & 


& P particles deviate from its origin 1 
We can aI so measure e/m ratio of a & P 


’ Geiger and Muller invented r » r 

° Qmsfruction CC Cj -M 


n *‘ er Geiger - Muller counter). 
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G.M counter consists 


gas (such as argon & alcohol or h al 

pressure. There is a thin wire ( ann l ™ mine and neon) u PP aini ^ ine * 

ba °* > 

Atonic instrument used r„ r 

s ^;i ,g i and m< * s «"ng low level 
p-paiiicle and y-ray radiation, ft 

c™o t detect a-p art ,c!es. 1, is also 

tnown as a G-M Counter. 



. , /I ■ ' i 1 1 / ■■ .’>■ 

>irvi . 


flfo Cathcds 

Procedure 


Ani*fn 


1- When nuclear radiation p n w 0 it , 

ions. ' tUerS ' 11 Produces ionization in halogen g ;ts 

2- Positive ions move towards negative metallic nHtc , i r 

ions towards positive wire. " " ' p ate wlule negative 

3- Electrons released by nuclear radiation rush towards tire positive wire 
lmodung out electrons from atoms of gas in their way. In WS wav an 

avalanche of electrons reach the wire and hence current pulse is 
produced, 

4- Ihe current pulse is detected across a resistance of 10 9 fi, 

0 Quenching o f Discharge 

Positive ions on reaching the metal tube pull out electrons. These 
electrons can excite the atoms, which on returning to ground state emit 
photons, which then ejects photo electrons under photoelectric effect. 
To avoid photo electrons, we do quenching. 

Quenching of discharge in G.M counter is attained by following 

two ways: 

1- Manual quenching: by lowering voltage below critical \aluc o 

discharge. , , Th 

2- Self-quenching: by adding bromine gas into principal gas (neonf 

mechanism is such that the I:E ol bromine is owei ^ ^Vhen they 
of quenching gas reach the cathode before pnncipa^g. } co ' me neu tral 
reach near the cathode, they capture e tc . 0 f t u c quenching 

molecules. Following neutralization, the exces ^ ra ther than in 
molecules is dissipated in dissociation of the molecules 

the release of electrons from the cat-hot e, effectively. 

0 G.M counter can be used to study P an ■' 

^UDJTATE DETECTOR lttve detect or capable of detecton* 


Solid State detector is most 
three a, p & 7- rays. 
Construction 

Solid State detector nia 


airily 


■> biased diode. 


the release 


of 


Procedure diode, {t causes ed due 

Wher 1 radiation fall. T ct ,o„ path- 1* 

electrons, creating some sort 0 — 

to flow of electrons is measure ■ 283 
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Chapter 21 


° Aduaiifages 
I - Compact size 

2- Very fast detector 

3- No need of quenching 

4- Portable 

5- Can detected a, p and y-rays, 

6- Low energy utilization (requires 3eV — 4eV of energy 

NUCLEAR FISSION 



0 Otto Hahn and his co-workers discovered nuclear fission accidentally 
when they were attempting to prepare transuranic elements by 
bombarding with 0 n* (slow). 

° Transuranic elements are those elements that have atomic no. greater 
than that of uranium (the heaviest natural element) e.g. Np (Z-9S) p u 
(Z=94) etc, 

° There are 30 different ways by which nucleus can undergo fission 
accompanied by 2 to 5 neutrons (average is 2.5 neutrons). 

o Fission neutrons are ejected by daughter or fission fragment not bit 
parent nucleus, 

Dunng fission 9' x ^ in extremely short time 

ana are called prompt neutrons; the remaining 1% are emitted a litter 
latter. They are called delayed neutrons , 

0 Unstable fission fragments, to become stable, eject delayed neutrons. 

° Isotones of Uranium 


Q 


Ore 

Percentaoe 

Half-life 


99.38 % 

4,51 x 10 9 iiears 

vzU&s 

0.714 % 

7 . 1 x 1 0 1 ? years 

92 U 234 

„ r t 1 

0.006 % 

2.48 x lO r, i tears 


of 


energy 0.04 cV is required. 4 

• Two co™ fasten reactions tor unm)um arc a$ fo]]ows: 

1 * 3 + 200 M«V (0) 

where Q is chL , / 3sSrM + 2 » n ' + 200 MeV 

TM ~ ,, ; H ca,led ener gy oi nuclear reaction 

explodes by giving 30eV enersiv t ™ aterial whose one molecule 

equal to explosion of 1000 MWram of TMT 810 ” 10 S3ld t0 bC 01 P ° W& 

TYPES OF FISSION gram ™T- 

i] ^ Qiit iq lie a fission eliain reaction 

£ “n £££.' ““‘r- ° Ut “ f * «* neutrons created in <* 

underlying principal of nuclear reactor^ Iurt ^ er “ ssl ™ reaction. It is 

n) Critical mass - 


Such a mass of uranium in wh,vh 

produced in one fission reaction neutron, out of all Lire neutron- 
critical mass. reactl0n - Produces further fission is called 


World 

SH 
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iii] Uncontrolled nssion chain — — — _ 

If the mass of uranium is ^ h °” , 

chain reaction proceeds nf gre ^er th an th — -J 

produced. Atom bomb wor£ a ! 3* 1 speed then . 

• carried ouyirsf control 3 •"* oplosion 

• Fission of 92U235 atom rel ( id fusion in ig 49 

by a C=2 atom in ordinary f„Jl 10 '‘ u «*s as milch 

^ as * s released 

f n. »- 1 /“V«% .-*■ j ^ _ 


i Kg of 023 , n mUCh energy as * J 

We know that. 023x1 ° 26 /235 = 25 * 10 * atoms 

latom of S2 U235 a ive 
1kg of 9 oU 235 b ... => 2 °0 MeV 

We know that es ^ 5 x 1 0 2G McY 

Time for one fission - \ n. 8 c 

Time for 60 fissions = „ ,,, 

undergo ^ '» »%. when , ,, ^ 

uranium-233 am also being used as r„el. 

react<^ SSim reaction ccul be carolled in a device called nuclear 

Nuclear i eactoi works according to principle that the environment of 
nuclear reactor is controlled in such a way that only one slow neutron 
takes part in fission process at a time. 


SjgTs 



SOOJCLEAR REACTOR 


l ' Fuel rniiR- g 2 U 235 is used as fuel. In 


this fuel die quantity oi * 


; of fU is 


•^creased from 2 to 4 percent. ,,w ro ns efficiently* 

2 ~ Co ntrol rods: Ba or Cd rods absor J ’ Uy g ra phite fuse . 

Moderator: to slow down neutrons i - T „ pr1 f or the sak 


Hea t exchanger : to convey the ene ^ pr ° d 
^ Sc aling system : to avoid ovci hea moderator. . pFlgj 

Sore: consists of fuel, control „ 0 f harnifuf r " t3 ' ' 

7 ' bi ological shield : to prevent scat • _ ... z — yyy; " ‘ 235 

TiSfi ««S. 
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*? 


itself, 

TYPES OF NUCLEAR REACTORS 
(1) Thermal reactor 
[2} Fast reactors 
Thermal Reactor 


Neutrons must be slowed down to thermal energies to produce fission. 
In this reactor U 235 is used as fuel. 

Fast Reactors 


n 

o- 


/ r 


/ kiU \ 
-> \ 92 U / 

%. y 


oil 1 + 92U 23S — > 

(fast) 


x 


& Fast neutrons are used to strike 92 U 238 producing and then 

34 Pu 239 , This type of reactor is liquid metal fast breeder reactor (LMFBR) 
LIQUID METAL FAST BREEDER REACTOR 

0 LMFBR produces plutonium according 
to following scheme: 

92U 233 (unstable) 

(Ti/ 2 = 23.5 minutes) 
saNp 239 + - 1 P 0 
(T 1/2 = 2.4 days) 

y.iFu 2 ^ + _ip° ' 

(T 1/2 = 24400 years) 


1 V 

1 ]_— - v rj Hud n 1 1 I * - 1 * _ 
2 \ s v 

~ \ „ 
x' ~ r \ 


Tl= 

2 


tfclVML 


2 


V 2 -^ X 10 *yrz(*g pu \ 

V 


ulb h ERENCEG EETV7EEN T HERMAL REACTOR AND LMFBR 


CoRuerUiorxai Reactor 

LMFBR 

Moderator 

No modern tor 

Coolant is ordinary water or acts 

A r a is coolant 

Run continuously 

Requires maintenance after 15 ^ 

daus 

Usee mlFtt CLS f SiP j 

Cses 92 W - 33 as fn e>l | 

■ — - 


- — — m TMF R} m 

reaction of 


light nuclei 
„ • P iere arc two LTcs of reactions 

1 ) D-D Reaction 


, // +j // — > 2 He 4 - 24M ? V 


]H+\n hH+]H + A.meV 

! /_/ + ‘ /y »= He +; t n + 33MeV 


ii] S-T Reactions 

1 M +? H - 


2 

S 


■1 

2 He+h n+i7.6MeV 


F usion is more energetic than fission. 
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Nuclear Reacston in the Sun 

The source of energy in the sun is nucleolus fusion 

6 Jhe temperature of its core is about 20 million degrees Celsius and its 
ui ace temperatuie is about 6000 degrees Celsius. Us energy i s due to 
fusion reaction called p-p reaction. 

Proton-Proton cycle 

i H 1 4- i H 1 — > i H 2 + p + + 

iH 2 -i- iH 1 — > sHe 3 4- y 

sHe 3 + jHe 1 -> 2 He 4 + (3 + 4- 


o 


o 


0 Stars like sun maintains their shape and pressure due £o radiation pressure. 

CO MPARISON OF ISOTOPES. ISOBARS & ISOTOMES 


Atomic 

Number 


Mass Number 


No, of 
Neutrons 


Isotopes 


Same 


Different 


Different 


Isobars 

Iso tones 

Different 

May or may not 
be the same 

May or may not 
be the same _ 

Same 

May or may not 
ihe same 

Always same 


gJ OM EXPOSURE „. r , . !rt1Tec of damage a nd idne I of 

Radiations can damage living tissues dj d ose of radiation. Iiatton 
damage depend on type, energy -■ n c hange biochenns 0 
radiations ionize the body cel - ®*L dnS to work ^'^sucii a 


lend on type, enuy change w - v c *, 

ionize the body cell, ar i ^ wox Ic in wr0 "“ Jl ‘, 1 W ay 

CeU - A damaged cell may die or ^eniistr/ oi cel s m ~ called 
sometimes radiation chang£S 5, v leading to a conmtmn 

they begin to reproduce lf -U - ^ 

cancer. ' " h following s0lfl ' CCS ' ' 

'iniage to ozone layer is clone & 

1 - Ch emic al in cl u s try - — ^ ^ j 


2 -Nuclear tests 
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3- CFC [chloro fluo r o c arb o n s} 

4- Aerosol sprays and plastic foam industry 
o Some radiation in the environment is added by human activates lifc e 

diagnostic x-ray, nuclear facilities, hospitals, research and industrial 
establishments, colour television, luminous watches and tobacco leaves, 

EFFECTS OF RADIATIONS 

Effects of radiations are of two types: 

1- Somatic effect : 

These are .direct effects on body e,g. skin burns, loss of hair, 
ulceration, stiffening of lungs, drop in white blood cells and contraction 
in eyes etc. 

These effects can be cured if the dose is small. 










kiptt 



2- Genctlc effects : 

These affect (alter) the chemistry of genes and cause mutation e.g. 
cancer, different syndromes etc. 

These effects are incurable and pass on to future generation. 

3- Biological Effects 

ABSORBED DOSE 

Absorbed dose D defined as the energy E absorbed from ionizing radiation per 
unit mass m of the absorbing body. 



m 


Its SI unit Is gray (Gy) , 


IGy = IJkgi 

An old unit is rad, an acronym for radiation absorbed dose, 

1 rad = 0.0 IGy 


Equal doses of different radiations do not produce same biological effect. The 
effect also depends on the part of the body absorbing the radiation. 

° ■^ ca same absorbed dose, a -particles are 20 times more damaging 
than X-rays 

Neutrons aie particularly more damaging to eyes than other parts of die 
body. . 


EQUIVALENT DOSE 

eifecUveness^ ^ pr ° duct of absorbed dos e and RBE (relative biological 


Old Unit 


1 Sv = 1 Gy x RBE (SI Unit) 
I rein = 0.01 Sv 


UNIT OF RADIOACTIVITY 
o Becquerel [Bqj 

1 Bq = one disintegration per second 
« Curie (Ci) 

1 Ci = 3,7xI0 50 Bq 
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OF RADIATIONS 


5M 


. C-14 is one of useful tracer th , 

photosynthesis. riat cart help ; n « 

. M3! and Na-24 are used to ch^i * UncIerstar «Iing of 

• Radiation therapy i s a process of d C ? Cks itl 

body e.g. Co- 60 & 1-131 are use ^ ^ St ^ ction of cancerous ceils d- 

» Tumors are treated by y-rays. aL ca -ncers, e P ,nfo 

• Radio processes in space give inform of 

• When ethylene is radiated with ™ JOUt stl ^ctur e of stars, 
polyethylene, which is used to produce L f P^rized into 

• Sterilization is a process of kilhng of germ! S ^ , products - 

density and thicker mSSch rSuf^Sbe 53 !^ ^ 

gauges, Co-60 is used as y-rays source. ’ * e ' 11 such 

P -gauges arc used for preparing or measuring the thickness of thin 
s leets of low density materials e.g, paper. In such gauges, Sr - 90 is 
used as a [3-rays source 

0 Radiography is employed to check cracks of cavities in metal casting, 
faults in welding & heavy machinery. 

0 Ratio of C-14 to C-12 found in dead matter is a measure of time span 

since death. 

c P particle is used for superficial skin therapy. 

5 a particle is used for deep skin therapy, 

• Activation analysis (y-ray energy measurement) is applied to determine 
concentration of elements in a given sample and to estimate conosion 

and wear of machinery. , 

0 Technetium - 99 has given rise to positron emission tomograpm . 

• The ratio of G2 Pb^ — S2 U 23 * is used to determine age oi iocks. 


^RE STING CONSIDERATIONS 

The age of pyramids is 4500 years. ^ ^ Qne ^nion years ago. 


Ey Ar-40, we can measure dates as 

y vc red e 

T o destroy a tumor, we place small pellets 


Ainino acids have been discovered on met _ * dionuclidc neat 

ace small pellets oj ^ 

r <idon seed (radon in miniature gold eapsu t 


it c.g- 

destruction of tumor. 


We remove them. „ nec jfic parts ol bofl > c " t ' 1 

different radioisotopes accumulate i 




Soc line 
Cghcilt_ 
Phosphorus &* Cgj gflHB- 


^grap 


UiX , . nl cdical diagrre^ = _ =s= ^- '- 2 39 

V ays radiographs arc used m — 




1 . 1 V -nC J r J -v 

•I ■ - . 
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. in castings or pipes are detected by r ray scanning. 

» Tlie gamma camera Is used to detect r radiations from sites in the body 
where a y -emitting isotope is located 

BASIC FORCES OF NATURE 

There are now four basic forces in nature- 
fIJGravitational force (long range) 

(2) Electromagnetic force (long range) 

(3) Strong nuclear force (short range, 10 ic m] attractive 

(4) Weak nuclear force ( short range, XO' 17 xn) repulsive 

In 1979, the physics nobel prize was conferred on Glashow, Weinberg anti 
Abel us Salam for the unification of electromagnetic and weak forces, 

Fundamental Forces 


rr 


Strong 



' "W \T) Fcco Yfhictl 
,IT„ toSds nucJaic 





lasted 


Strength 

1 


Electro- -<-0 0-:» 

magnetic 0 ~'~ < '0 


Strength 

1 

137 


Weak 



Strength 

^ io-» 


rauLdro hroiac^on 
tntfdccs beiad texy 


Gravity 



Strength 

6x10 


■39 


Range (m) 
IG^ 15 

fUbJneHiji of J 
inoturrt nucku$) 

Pangs {m} 
Infinito 


Range (m) 
10' 18 

(0. 1 ■/ j. <j[ y io tj ijjjTKi | q r 
nf apFc:cm) 


Rang* (m) 
Infinite 
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BUILDING BLOCKS OF M/un -cp 

Subatomic particles are divided i n t„ +1 

(1) Photons mt0 thre e groups 

( 2 ) Leptons (electron, muons and „„ , . , 

( 3 ) Hadrons nd neut nnos) 

There are two types of hadrons 
i- Baiyons (the particles fn ,ipi ■ 

are called baryons e « 1 , ln mass or greater than protons 

«- Mesons (tire SSiLm 008 and neutrons) 

A pair of quark and antiquark m-. f 1 eL I J1 ‘oton e.g + k mesons) 

T y0n ‘ 3 a nieson a nd 3 quarks make ' 

Elementary particles are the L * 

° ^ t h0tons and ^Ptons are Timm *" 9 Uocks - 

° 2 adrons are not elementary par S ^ P&rUcles - 
■ * tr a r ° nS are COI «Posed of TmT 

a«er belongs to either lepton cjrom 7 particles called quarks. 

— " ;J or gneuk groups. 
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The average binding energy of a nucleon w* 

(a) 1 ,22MeV (b)8eV 1 6 3n atoniic nucleus 1 

(c) 8MeV (d) 931 MeV 

Curie is the unit of 

(a)half life 

(d) none of these 


is 


(b] intensity 


(31 


The radioactive element has the half life of 1600 years, after 6-1 
what amount will remain 


100 years 


[4) 


(S) 






(aU/16 (b) 1/S 

(c)l/2 (d) 1/4 

The binding energy per nucleon is maximum for 

(a)asFe 56 (b)g 2 U 235 

(cbeBa 141 (d) 2 He 4 

In typical nuclear fusion the energy released is approx: 

(a)8MeV (b)931MeV 

(c)200Mev (d)931eV 

Which of the following undergo fission reaction easily by slow moving 
neutrons 

{a)U-235 , P-239 (b)P-239 , Th-234 

lc)U-238 , Rn-232 (d)Th-234 , U-238 

Neutron and proton are commonly known as 

(a)micleon (b)meson 

(c)boson (d) quartz ^ shal! the earth loss 


19) 


UO) 


Half life of radium is 1590 years. In how many 

all its radium due to radioactive d ^y- £ s 

la) 1 590x1 0 6 years n 

fc)1590xl0 24 years (c )nev eS maximum peneua m 0 

Which one of the following radrahon possesse 

& SffiS. ecual P- P °' VCr 

fcly-rays 
Electrons 


ft!) 


fe)can exist inside the nucleus 
(b)cannot exist inside the nuc eus nu cleus 
(clean exist both inside and ou 
Id) don't know 
Radioactivity is a 


World 


IA) Spontaneous activity 
Chemical property 

Self disintegration prope jy e cor recu 

(E) Which of above state inen rfo)B&£ 

klA&B 

fc)C&A rf^T Test 
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ofU-235 undergoes fission reaction is" 


(14) 


(15) 


(16) 


U7) 


(IS) 


(19) 


( 20 ) 


( 21 ) 


( 22 ) 


(23) 


(24) 


(25) 


(a)200MeV 
[c)30MeV 


(ri)20MeV 


icjouMev 

(13) Transuranic elements have atomic number 

f ^ rf r /a -I j- j-i, VO fTO rf r-fxn 


(ajgreater than 72 (b)greater than 82 

(c (greater than 92 (d)greater than 102 

Nuclear forces exist between 

(a) proton- pro ton (b)pro ton -neutron 

(c)neu Iron -neutron (dJaJ! of the above 

Mass defect per nucleon is 


(b)packing fraction 

(d)aii of above are one arid same thins 


(ajbinding energy of nucleus 
(e) average energy of nucleus 
Tick the correct statement 

(a) moderators slow down the neutrons 

(b) modcrators bring the neutrons to rest 

(c) mo delators absorb the neutrons 

(d) mo dcrators reflect the neutrons 

iaiw’to” rdmCM ° r "“''"S™ " ,l !; «-P>«ck. will produce 

(c) electron b )proton 

ni , r (d)positron 

SlO-'S! ° f an at0m is approximately 

(c)lo-'°m n!|TT 

Which of the following isot op es is normal^ fissionable? 


(a) ,, 

(c) tu 


(b) I; 1 Np 
(d ]t He 


Avj„ w rcquired t0 „ mov > om nudcon from ^ |s 

i a Tj 1 _ ■ p 


(a) binding energy per nucleon 
[cj destruction energy 
fission chain reaction in a 
introducing a 

(a] iron rods 
(c)cadmium rods 
Which or 
(a) a -rays 


(b)energy of decay 
(d)ail of above 
nuclear reactor can be 


controlled by 


(bJgraphite rods 

Which one of the following „ ri; T d)platinum rads 
(a) a -rays ® venations possesses ■ 

(c)v-ravs (b)B-rav, maximum velocity? 


(c)y-rays 

Charge on an electron was Hf , + [d)aI1 
(a) Ampere 11 determine by 

(c) Millikan (b)Maxwell 


(b) [3 -rays 
linM-f/ ab ° Ve have same s P ccd 


Charge on neutron is 
(aH 1.6 x IQ t| 9 q 
x IQos c 


(d (Thorn son 
(bjsero 


called a 1 ^ havin ^ Ulc niass of charge 


(a) antiproton, 
(c] gamma rays 


(b) positron 

Wlphoton 


ancl the charge of a proton 


is 
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ton 


Mass of neutron is 
(a) 1.67 x 10-3i kg 
(c)9. 1 x 10' : ” k ' 



129) 


(6) 1.67 x 10-27 kg 

[c)9, 1 x ict 1 ** Jtvg Q7 . 

Nuclei having the same mass number but dm!! 1<g , 

(allsotopes (b)Isoi a,0mlc ™ber are 

(c)Isotones ^ (d)Isomers 

A mass spectrogicipn [sp 0 ct rome te r) sorts out 

(a)molecules (b)atoms ' — - 

(c)elexnents (d)isotopes 

Sum of the masses of constituent nucleons 
the resultant nucleus is 

(a) smaUer 

(b) greater 

(c) same 


us compared to the mass of 


130) 


(32) 


id 


134) 


a 


(d)some times smaller some times greater 

An ci-partiele is emitted from S sRa 22G . What is the mass and atomic 
number of the daughter nucleus? 

Mass number atomic number 

(a) 224 86 

(b) 220 80 

(c) 222 86 

(d) 226 87 

The unit of radioactivity 'curie 1 is equal to — 

(a) 3.74xlQ 9 disintegration per sec 

(b) 3,7Qxl0 10 disintegration per see 
tc)3,55 x 10 10 disintegration per sec 
W'13.60 x IO 10 disintegration per sec 
A radioactive samplewith half life 

activity 2 months earlier was 
(a) 1 jitCi M 0 .5/iCi 

(c) 4 ffC’i (d) ^ . . 

In liquid metal fast breeder reactor, the type of uranium 

taJwUws Cb)*J^ 

(c)s2U 2 3-i ^ „ V, , their 

Radioactive materials can be identified b> 

la) hardness E nfc , _ uge£] to build 


of 1 month has activity 2 ftCi. 


Its 


5) 


h 


6) 


1^1 fission reaction 
Wehaln reaction 


fcl half life' " Alddurii r » ssion Ca V TioSSm'as 

one or more of the neutrons civi sustained am 1 

U P further fission then the reaction r r e action 

- )7 r P ro duction takes place in ttie ,4^ e 7charge I s conse nC 
, net energy is conserved V ,, ,j 0 f the above lt 

13?) ^ n et momentum is conserved ^ ^ ^ particle k n0C ~ 

uring an encounter with 

^Protons 
ifJ Neutrons 


atom. O'P^ 

nUelcctions 
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(39) 


(40) 


(41) 


(42) 


(43) 


(44) 


(45) 


(46) 


(47) 


(48) 


;a»! 

V f 

.* : 

Kina 


Chapter/ 1 



The path of p-particle is 

( a) rectilinear 


(b)curved 
(cl) elliptical 


(c) zig-zag or erratic 

' following radiations are suitable for the treatment of; 

3 inferior of the bodvV 


in 


Which of the 

infection in the interior of the body? 

(ala-rays (b)p-rays 

■(c) y- rays (dJX-rays 

Various types of cancer are treated by 

(a) cobalt-60 (b)s Lron Li u m-9 0 

(c) c a rb on - 1 4 (cl }n i c kel - 6 3 

Sterilization of surgical instruments, medical supplies and bandages can 
be done by exposing them to a beam of 

(a) a-rays 

(b) (3 -rays 

(c) y-rays 

(d) b and “o' have equal antiseptic properties 

Charge on a-particles is 

S + 2 (b)+2 

n , (dH 

p-parbcle ionizes an atom 

(a) through direct collision ' “ 

(b) through electrostatic attraction 

(e) through electrostatic repulsion 
(d)all of above 

TiV sets and microwave ovens emits 

[a)X-rays tl \ — — — ■ — - 

(c) p-rays Wa-rays 

A (5 -particle in a single encounter ' ^ S 

a oscs a small fraction of its cnere7 “ 

(n)Iosses most of its energy 
(c) I oses no energy at all 
fd) Joses all ol its energy 

Strontium-90 is used' as 

(a )P -particle source J ,, 

(c)y-rays source m n particle source 

The penetration power of R. nnr( fn t )iu:utr ° 11 sourer 

(a) 10 times more " c Jf as compared to ci-narticlc is 

(C)IOO times less ^^00 times n,o, ( P “ ‘ 

Cciger counter is suitable lor 1 ° limcs less 
(a) fast counting _ 

JW (Ijkxiremely fast counting 

a o -particle can produce n, ir , lv situations 

(a)ZnS ’ lluor csccncc in 
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(52) 


(53) 


154) 


(55) 


(58) 


(59) 


150] 


15 


13 


(F 


CFC is used in 
(a)refrigeration 

^plastic foam industry 



(b)aerosol 


ItJF 1001 "" *■'***“ ‘ ,luuou ; (dl-ill r ’ spra y 

Average distance covered bv a-mrHi above 

' J u Particle in at- 


ceases, is called its 
(a)trajectory 
(c)flring level 


In air before its . 


>1) 


2; 


40) 


(b) range 

Wdch one of the following P o S sesSsTl ter . n ♦ 

[a)Q-rays (b)(J Jays P etration power? 

The most useful tracer is (d)neutron-r ays 

(aJSr-90 (b)M3 1 

[c)Ca .1 [d)C-14 

y-rays arc electromagnetic waves like 

(a)light waves (b)he7t waves 

(cjmicro waves (d)x-rays 

Charge on p -particle is 

fe)±l 
[c)+2 


ionizing power 


(b)-l 

( d ]-2 


M-hi}' y* rays are used to lull bacteria, to sterilize surgical equipments etc? 
(a) chargeless (b) massless 

(c] highly penetrating {d)all of above 

B-particle ionizes an atom 

fa] due to electrostatic force of attraction 
lb] due to electrostatic force of repulsion 
fcldu-e to direct collision 
Id) due to gravitational force 

B -particles possess greater penetration power than that of a particles due 
toils 

fa)s mailer ionization power 
[bjgreater ionization power 
fc)neither greater nor smaller ionization power 

(d) same ionization power , t . n has 

bnriched uranium is better as a fuel for a nuclear ieac o 

neater proportion of 

fa] m u ■ 


23H, 


(b) ai U 

IV, U 


)c) “V (d) 

' 'hr production can take place only with _ - — 

(b) y -ray s 

(d)IR-rays 


b)X- rays 
fc)UV-rays 

SitefV p r .° duc|n s nigh 


°ud chamber 


S-E«255fwm be a better £ 


sss » -* 

against / 


f U1 naiy water 
K-head 


(b)heavy ^ atei 

alumfnur ' 
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(65) 
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The maximum 
station arc 


safe limit close for persons working in nuclear power 


(b)5 rem per, week 
(d)3 rem per week 


(a) I rem per week 

(c)4 rem per week 
Radiations are used for the treatment of skin of a pati en t is 

(a)a-rays (b)p-rays 

(c)y-rays (d)X-rays 


to 
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CIENTISTS 




th'Gi 


' 'v-'- 


■ 

i<WsS: 

• > ^ifSS 


: ■) 


Archimedes 


Al-Berunl 


Ibn-dablr 


Arabs 


AMvhawrlzml 


dablr IJln Ha wan 


lnb-al-1 lalUiam 


^nter Khayyam 



Founder of mathematical physics (Optics, 
mechanics, hydrostatics & hydraulics) 


Circumference of the earth and Latitudes 
and longitudes 


Tables of sun eclipses year wise and 
trigonometric ratios 


Methods for solution of 3 nl and 4 ih degree 
equations 


Books on Algebra, Astronomy and Arithmetic 


Preparation of nitric acid and phosphoric 
acid and calcinations and reduction 


Optics 


Calendar 


Kepler's law {R-VP} 


Fundamental Ideas of modern celestial 
mechanics such as simple pendulum 


1- Three laws of motion. 

2- Law of gravitation. 

3- Nature of light, 

4- Propagation of light* 

5* Calculus, 

0_ ftj ewton’s law o f cooling* 
Hydrodynamics and gas theory 


Theoretical Mccti. Ana gas Lhcorv 


TTwmnri^er and temp^^e SMlk jl 


Latent hMtanTipeeWc heats 
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L «irs 

Scientists 


_ 



=a- 

Rumford 


Mechanical theory of heat 

] 


Rowland 

Heat theory ’ 

1 




Kelvin 


Laws of thermodynamics and Kelvin's 

1 






temperature scale. 



Michdson 

Interferometer, speed of light. 



Huygen 

Wave theory and Huygen T s principle. 



Fresnel 

Interferences and polarization ' 



Mains and Brewster 
- — — — . — . 

Polarization of light i 


Maxwell 

e.m. wave theory and Maxwell’s equation ! 


Crookes 

Cathode rays, J 



j.J Thomson 

Discovery of electron 



JLo rente- 

Electron theory of mater. i 



Roentgen 

Discovery of x-rays 



Becquerel 

Plank 

Discovery of radioactivity 



Einstein 


Rutherford 


Theory of relativity 


Bohr 


Nuclear physics and atomic model 


1 


De-Broglie 

Heisenberg 


Dirac and Shro dinger 


Pavia on. Germer & G.PThomicm 


Chadwick 


Lawrence 


Curie (family) 



Muller and B^dnorz 


Muller and B^diW 
"Dr^Aisalam" 


Atomic model 
Waveliiechanics" 


Uncertainly principle 

mechanics 


World 


m 


gri lle a ti on o f De-Broglie's postulates 

Cyclotron 

Atom bomb 

ln Inventot 
Jl ^tosistor 







ample paper 




Note;- physics paper of ECAT contains 30 questions while MCAT contains 
GO questions, so extra questions have been added in the sample paper. 


(I) 


( 2 ) 


(3) 


(4) 


(5) 


( 6 ) 


( 7 ) 


(S) 


( 5 ) 


( 10 ) 


World 
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In a tug of war between group A and group B, B is winning. Who is doing work 

(a) group A (b) group B 

(c) both group A and B (d) neither group A nor B 

The closed tank in which Biogas is produced by rotting of biomass named as 

(a) digester (b) container 

(c) biogaster (d) gas plant 

When a body has decreasing angular velocity then the direction of angular 
velocity is same that of 

(a) angular acceleration (b) angular momentum 

(e) both a and b are correct (d) neither a nor b is correct 

If earth shrinks lo half the present radius the duration of day and night will be 

(a) 24 hours (b) 12 hours 

(c) 6 hours v (d) 3 hours 

The spokes used in a cycle wheel increases its 

(a) momentum of inertia (b) centrip etal acceleration 

(c) tangential acceleration (d) radial acceleration 

Light roots are blown of during wind storm. It is because of 

a less weight of roof ( b ) more height of roof 

(c) difference m pressure (A\ % n ftrp , . 

The now m which every panicle passim- 
speed is called 
(a) turbulent flow 

(c) zig zag flow [ } s lcaiT, hned flow 

For which position will the m-i-A,, TT °P llese 
smallest value max,mum blood 

(a) standing upright n , . , 

(c) standing on one leg ry. chair 

The maximum velocity of SMrvr ; V horizontally 
(a) 2Ttx 0 /a„ 15 y the Period of oscillation is 

(c) 2 Jiao x u (b) 2jiay/xo 

The time period of masi 2 * /a o 

(a) increasing spring constant o ( ^ illCreased b 7 

b increasing weight of body attached^ 

(c) increasing amplitude of A f 


a given point follows the same path and 


pressure in the body have ike 
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,[1] 


|i3) 


^tre tched string the frequency of vibration is given by f=l/2L^F/m in thi 
equation m has dimension " " ' 

( a ) M 0°) ML 

jcjML' 1 _ . (d) ML' 2 

In wave motion the least distance between two points which are out of phase is 
00 X {b)7J2 

(c) 3X/2 (d) m 

A particle performing SHM when its displacement is 3 cm, its acceleration is P 
cm s . It is vibrating with period 

(a) 4 n Sec (b) 2n Sec 

(c) 7i Sec (d) 4n Sec 

( 14 ) As a result of interference, energy 

(a) is lost 

(b) is gained 

(c) is transmitted and reflected 

(d) remained unchanged as a whole but is redistributed 
■dien white light is used in Double Slit experiment then 

(a) non interference fringes observed 

(b) only red and white fringes are observed 

(c) only central bright fringe is observed 
ri) cential bright and lew coloured fringes are observed 
Mich el son determined velocity of light by 
U) ^ng a rotating plane mirror 
; | E ’ sn octagonal rotating mirror 
■).. studin S rotation of moon and sun 


fa) using 


■ 1 7 l Y J interferometer 

} H1CS 


( a )c^llinf £ ^ ectranieter circular scale, graduated in half degree, is attached with 


or 


^ tarn table 


lvalue 


fa) 1.4 


°f 7 for polyatomic gas is 


(b) telescope 
(d) cross wire of telescope 


: l5) J)i.29 


(b) 1.67 

haring a ( d ) L42 

(a) b e ^ 0 \ eisi ble cycle the entropy of the system 

Ik l c ) increases er ° 0) become infinite 

A satellit L ■ (d) does not change 

fa) ii 1Crt ' ? ^ ov ing round the earth constituents 
,i. frame 


fci S^ 1 frame 


Either 

fa) fa) both rLOr 11011 i ner tial frame 

fl l ia] and non inertial frame 

'4 of a RLC series circuit is mainly determined by 

1 stance C 


(b) inductance L 

(d) both inductance L and capacitance C 
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( 22 ) 


(23) 


(24) 


(25) 


( 26 ) 


(27) 


(28) 


(29) 


(30) 


(31) 


(32) 


(33) 


Mi 



» 1 U.JUUti I'Lr'L. IV. V.J1 <1 lTVI 1W Mil — 

(a) detenu ining the resonance frequency 

(b) limiting circuit current 

(c) fixing the power factor 

(d) all are correct 

What is the power of a convex lens of focal length. 

/Via i h .j l , ■ h 


(a) 10 diopter 
(c) 0.1 diopter 

Neutral P type semi conductor has 
(a) no free electrons 
(c) neither free nor holes 


(b) 1 diopter 
(d)i 00 diopter 


(b) no hole 

(d) both free electrons and holes 

Hie width of the deletion region of a junction is reduced under forward bias 
because 

(a) more charge carriers are available 

(b) number of minority charge carriers are reduced 

(c) majority carriers on both sides of junction arc driven towards it 

(d) doping level is increased 

frequency)) “ re “ ified D ' C « *!*». The ripple 

(a) same that of input A.C 

(b) twice than frequency of input A.C 

(c) half than frequency of input A.C 

(d) four times the frequency of input A C 
A PNP transistor has 

(a) only donor ions , 

(C) two p region and one n region d £ a00 ^ tOr ionS 

In a two input lo°i c ^ W i? W thtee Injunction. 

(a) NAND ° ° inp " S ^ f l 0 and f hc output is 1 the gate would be 

(c)XNOR b >NOR 

If stress produce change only in fhp S a tcs in a 5 b and c 

(a) tensile stress ' lhe '^ th of the solid then it is called as 

(c) shear stress W volume stress 

Einstein was awarded Nobel PH™ c ^ ) , none 
(a) theory of relativity ‘ ZC &r h,s w ork on 

(c) photoelectric effect ^ nilcI ear fission 

The final image produced by elect J' 0 ^ are C0ITCcL 
a) on florescent screen °" microscope can be seen 

(c) scanning micrometer , 011 ei «tron micrograph 

» . of d “'™ 111 *»“ **. 

(c) 0.13C ev (b) ~0.13{j ev 

The frequency of the cmUted y W) ~0. 1 36 ev 

«EKS25"--- ’ T , 

rm. lm S v ohage for electron 

) temperature of target 
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7 — of excitation in ordinary and mata stable state is 

fa r^ 0 01 1 (b)10 5 :l 

• ! {aJ'i (d) 1:1 0' s 

(c) 1 - 1 . niim ber and mass number of a nucleus is Z and A. there new value 

^ emission of two alpha and two beta radiation is 


(a) Z-2 S A- 4 

(c) HA-4 


ii) 


(b) Z-2,A-8 
(d) Z-4,A-8 

The particle which are lighter than protons are called 

■’ (a) photons g) mesons 

cl hadrons (d)baryons 

is one disintegration per second in radioactive sample then its activity is 

falBecquerel (b) Curi 

(cjrbe t (d) gray 

\vhal is the particle emitted during the reaction 

(a) proton (b) neutron 

(c) deuterium (d ) beta-particle 

i?) A radiation leave no definite track in Wilson cloud chamber then it is 
(a) alpha (b) beta 

(c) gamma (d) any of a, b and c 

-I The galvanometer used in AVO meter differ from ordinary Lab, galvanometer 
(a) it is suspended type (b) it has variable coil resistance 

M ( c )ils zero is at left extreme (d) it required no current for deflection 

A cube with sides 2cm long is made from a material of density 8 gem- 3. Its 
tsn ass is 

(b) 1 6 g 

ii!) SI 8 . , (d) 64g 

prefix giga stands for 


(b) 1(V 


(a) 10 s 

i>ij K . (d) io 

fa\ f air not has same dimension 
w pressure, stress 


stress 
elocit] 

(»)X‘a \ /a * 3 not a C0Trec t equation 


fclaroi f . (b) spring constant, surface tension 

Which X! l c ' oc ity’ hme period (d) momentum, impulse 


: A/A 

to tl Aa A.A' 


(b) A=A.A 

witatwill hp ii (d) A = A x A 

(a) o» De Ule angle between A and B, if A+B = B+A 

(S) fe)90 ( (b) 60° 

' 0r comnW„ . (d) any value 

(*} lin CCIUll! brium body must have 

(fc ) za« J car acceleration 


“J ZSfOann , “■“’-'-luidlton 

A botli ): 8u!ar acceleration 

ur *ear : 
l0rc ice 


■hj tevo torfmV' 1 ^ au " ular acceleration zero 


World 


m 


■yj s Peed ° 0win S changes when a particle is moving with uniform velocity 

(b) momentum 
(d) velocity 


^ Posits 

I30n v Gcior 


H I 1 
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(49) 


(SO) 


(SI) 


(52) 


(53) 


(54) 


( 55 ) 


(SO) 


(57) 


(58) 


(59) 


( 00 ) 


World 
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Two bodies arc moving in two mutually perpendicular directions with speed V. 
___ !■ ■ ■ 

The magnitude of their relative velocities is 

(a) V2V (b) 2\ ,r V 

(c) V/V2 (d) 2V 

If R is the range of projectile then its K.E be maximum after covering a horizontal 
distance 

(a) R/4 (b) R/2 

(c) 3 R/4 (d) R 

On microscopic scale, all forms of energies may be classified as 

(a) K.E (b)P.E 

(c) K.E or P.E (d) nuclear energy 

An alpha particle moves through potential difference 1 volt it may gain K.E equal to 
( a ) 1 ev (b ) 2 ev 

(c) 3 ev (d) 4 ev 

When charges become twice and their separation also become twice then 
coulomb's force between them 

(a) remains same (b) become half 

(c) become double (d) become eight time 

fonn of Q limi SUi ' raCe 0fdrUm the image the document is produced. It is in the 

(a) neutral portions (b) bright portions 

(c) P°sihve charged portions (d) negative charged portions 
f A n'f V ° y 01 lhc free elcc lrons in conductors is of the order of 
t °, mS ' (b)lO'W 

, 0 cms (d)io-W- 1 

W ith use m temperature the resistance of semiconductor 

3 inCreaSCS (b) decreases 

(c) remaurs same (d) becomes infinite 

/( ° resislances are connected in series they have 

(c) only one current path diS 2° S ° aCr ° SS lhem 

While applying Kirchoffs Laws to SL nl" , ,• • f 

current flow must be ’ ronic c 'icuits, the assumed direction o! 

(a) clockwise , M 

(c) from lefi to right } d an ? lclockwise 

Magnets made of low retentivim v,.,. ( , ler a or b 

(a) electromagnets y J'f* P^nneability iron are called 

(c) weak magnets permanent magnets 

A step up transformer always steps down™ 6 ma ^ llcts 
(a) power ^ , 

(C) currem j[j> 

pStaif to ' VCe " - current »,,es is A/6 ** 

<a,30 “. (b) 60° 

(d) 15° 


(c) 180 ( 
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C 

11 

C 

21 
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B 
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A 

22 
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